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FOREWORD 


I. 
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I  * 


The  investigation  reported  herein  was  authorized'  by-  letter  dated 
11  March  1965  from  U.  S.  Army  Engineer  District,  St,  Lou? 8,  subject, 
"Request  for  Testing  Concrete  Aggregate  and  Riprap,  Kaskaskia  River, 
Illinois,  Navigation  Improvement." 

The  work  was  performed  at  the  TiWD  Materials  and  Concrete  Labora¬ 
tory,  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES),  under 
the  direction  of  Kr.  Thomas  B.  Kennedy,  and  the  supervision  of  Messrs* 
J.  M.  Polatty,  Bryant  Mather,  R.  L.  Curry,  W.  0.  Tynes,  c.  E.  McCoy, 

A.  D.  Buck,  W.  I.  Luke,  and  B.  J.  Houston,  and  Mrs.  Katharine  Mather. 
This  report  was  prepared  by  Mr.  Houston  and  Mr.  Buck. 

Director  of  WES  during  the  performance  of  the  investigation  and 
preparation  of  the  report  was  Colonel  John  R.  Oswalt,  Jr.,  CE. 
Technical  Director  was  Mr.  J.  B.  Tiffany 
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SUMMARY 


In  order  to  determine  relevant  properties  of  materials  present 
in  locally  available  sources  of  concrete  aggregate  and  riprap  for  use 
in  the  Kaskaskia  River,  Illinois,  Navigation  Improvement  project  in 
the  St.  Louis  District,  a  number  of  sources  vara  selected  for  investi¬ 
gation.  The  coarse  aggregate  and  riprap  materials  submitted  for  testing 
were  crushed  limestone, and  the  fine  aggregate  vas  a  natural  sand  which 
was  deficient  in  the  fine  fractions.  A  supply  of  fine  sand  was  sub¬ 
mitted  for  use  in  making  up  the  size  deficiencies.  Of  the  five  coarse 
aggregate  sources  tested,  four  were  considered  as  potential  suppliers 
of  both  riprap  stone  and  coarse  aggregate.  The  other  source  was  con¬ 
sidered  only  as  a  supplier  of  riprap. 

The  results  of  the  examinations  and  tests  indicate  that  none  of 
the  materials  contain  features  or  possess  properties  that  render  them 
definitely  unsuitable  for  the  purposes  for  which  they  were  tested.  The 
lower  35-ft  ledge  of  West  Lake  Quarry,  however,  contained  rock  capable 
of  dedolomitization  reaction  in  concrete,  and  aggregate  from  this  ledge 
should  not  be  used  alone  in  concrete,  but  if  all  three  ledges  in  the 
quarry  are  worked  simultaneously  the  resulting  aggregate  would  probably 
not  be  expansive  in  concrete.  This  aggregate  as  well  as  the  fine  aggre¬ 
gate  tested  should  only  be  used  with  low-alkali  cement.  Rock  from  the 
other  sources  considered  as  coarse  aggregate  did  not  contain  dolomite 
proportions  in  the  reactive  range. 


Stone  from  all  five  sources  should  be  satisfactory  for  use  as  rip¬ 
rap  provided  shaly  fractions  in  some  sources  are  not  allowed  to  become 
concentrated  enough  to  have  an  advert e  affect  on  the  ability  of  the  . 
stone  to  withstand  severe  weather  and  remain  Intact  in  large  pieces. 


INVESTIGATION  OF  CONCRETE  AGGREGATES  AMD  RIPRAP. 
KASKASKIA  RIVER.  ILLINOIS. 

NAVIGATION  IMPBOVEKENT 


FART  I:  PURPOSE  AND  SCOPE 


Purpose 

1.  The  purpose  of  the  vortf  was  to  determine  relevant  properties 
of  materials  present  in  locally  available  sources  of  concrete  aggregate 
and  riprap- for  use  in  the  subject  project."  . 


v- 


2.  Crushed  stone  from  four  quarries  was  tested  for  use  as  both 
concrete  aggregate  and  riprap.  Crushed  stone  from  another  quarry  was 
tested  for  use  as  riprap.  A  river  sand  from  Chester*  Illinois,  and  a 
fine  blending  sand  from  Evansville*  Illinois*  were  tested  for  use  as 

concrete  sand./, 
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PART  II:  SAMPLES  A*0  TESTS 


m 
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3.  Source  inforaation  date  on  samples  submitted  for  testing  are 
as  follows: 

a.  Gibbar  Quarry  No.  4 


Stace: 

Latitude: 

Longitude: 

Location: 

Producer: 


Missouri 


370 


890 

Sec  11,  R  12  E,  T  35  N,  Perry  Co., 
Mo.,  near  Red  Rock, Mo. 

Southern  River  Rock  Co.,  Box  33, 
Perryville,  Ho. 


Geologic  formation  Flattis  limestone.  Middle  Ordovician 
and  age :  Age 


Remarks : 


This  hillside  quarry  is  currently 
worked  in  two  ledges,  an  upper  +  60-ft 
ledge  above  the  5-  to  6-ft  shaly  zone 
and  a  lower  +  4 5- ft  ledge  below  the 
shale.  The  shaly  zone  is  wasted.  This 
quarry  has  previously  supplied  shovel' 
run  5000-lb  dike  stone  and  150-lb  riprap 
for  river  projects. 


b.  West  Lake  Quarry  Ho.  5 

State:  Missouri 


Latitude: 

Longitude: 

Location: 


38° 

900 


Sec  17,  R  9  E,  T  38  M,  Ste.  Genevieve 
Co.,  Mo.,  at  Little  Rock,  Mo. 


Prod'  :er: 


Geologic  formation 
and  age: 


Remark*: 


West  Lake  Quarry  and  Material  Co. , 

Box  206,  Taussig  Road,  Bridgeton,  Mo. 

Ste.  Genevieve  limestone  and  St.  Louis 
limestone,  Maramec  group.  Middle 
Mississipplan  Age 

This  open  quarry  is  currently  worked 
in  three  ledges,  an  upper  +  30-fc 
ledge  in  the  Ste.  Genevieve  limestone, 
a  middle  +  80-ft  ledge,  and  a  lower 
+  35-ft  ledge,  ail  in  the  St.  Louis 
limestone.  This  source  has  previously 
supplied  only  5000- lb  shovel-run  dike 
stone  for  river  projects. 


Stots  Quarry 
State: 

Latitude: 

Longitude: 

Location: 

Producer: 

Geologic  formation 
and  age: 

Remarks : 


Illinois 

38® 

90o 

Sec  16,  R  9  W,  T  5  S,  Randolph  Co.,  111. 
1/2  mile  north  of  Prairie  du  Rocher,  111. 

Stotx  Quarry,  Prairie  du  Rocher,  111. 

Salem  limestone,  Meramec  group.  Middle 
Mississipplan  Age 

This  source  currently  mines  three  ledges, 
an  upper  +  13-ft  ledge,  a  middle  +  10-ft 
ledge,  and  a  lower  +  14-ft  ledge.  In 
every  ledge  the  in-place  stone  appears 
very  similar,  and  materials  in  stockpile 
cannot  he  easily  referred  to  an  indivi¬ 
dual  ledge.  In  the  mine,  the  upper  and 
middle  ledges  and  the  middle  and  lower 
ledges  are  occasionally  worked  as  a  unit. 
In  perhaps  three  years,  the  operator 
plans  to  mine  all  three  ledges  in  one 
unit.  The  crushed  stone  samples  repre¬ 
sent  the  lover  +  14-ft  ledge.  The  ledge 
samples  marked  Mo.  1  represent  the  upper 
+  13-ft  ledge  and  the  middle  +  10-ft 
ledge.  The  ledge  samples  marked  Mo.  2 
represent  the  lover  +  14-ft  ledge. 
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d.  Charlie  Busaen  Quarry 

State:  Misaourl 


Latitude: 

Longitude: 

Location: 


38° 
90 o 


Producer: 


Geologic  fomation  Salen  limestone,  Me  ranee  group.  Middle 


and  age: 
Remarks: 


Mississippian  Age 


Menefee  Quarry 
State: 

Latitude : 

Longitude: 

Location: 


Miaaouri 

38° 

900 


See  12,  R  8  8,  T  38  N,  Ste.  Genevieve 
Co. ,  Mo. 


Charlie  Busaen  Quarry,  Ste.  Genevieve, 
Mo. 


Thin  open  quarry  la  worked  in  five 
ledges,  four  of  which  have  been  pre¬ 
viously  approved  for  river  projects  and 
are  hare  represented  by  the  ledge  samples. 


Sec  24,  R  7  E,  T  39  N,  Ste.  Genevieve 
Co. ,  Mo. ,  1/2  mile  southwest  of  Brickeys, 
Mo. 


Producer: 


Menefee  Crushed  Stone  Co. ,  Inc. ,  P.  0. 
Box  387,  Nashville,  Tenn. 


Geologic  fonaation  Kinwswick  lines tone.  Middle  Ordovician 

Age 


and  age: 
Remarks: 


1 Wo  pits  are  present  at  this  location, 
an  upper,  or  western  pit,  and  a  lower, 
or  eastern,pit.  The  samples  represent 
the  +  'f5-ft  ledge  exposed  at  the  lower 
pit.  This  source  has  previously  supplied 
5000- lb  shovel- run  dike  -stone  and  150- lb 
riprap  to  river  projects. 
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CD  No. 


STL- 19 
G-l 


STL- 19 
G-2 


STL- 19 
G-3 


f.  Southern  Illinois  Sand  Co.  (ace  IK  Mo*  6-370,  Vol  IV) 
Latitude:  37° 

Longitude:  89o 

Siegfried  Fine  Send 


8 


State: 
Latitude: 
Longitude : 
Location: 


lilinoie 

380 

89o 


2-1/2  miles  southwest  of  Evansville, 
III.,  Randolph  Co.,  Ill. 


'Producer: 


Rums  Asphalt  Co. ,  Ruma,  .III. 


Geologic  formation  Residual  Cypress  sandstone.  Upper 

Mississippisn  Age 


and  age: 
Remarks : 


This  newly  opened  pit  supplies  fine 
sand  to  the  Rma  Asphalt  Co.  Fine 
sand  is  excavated  in  the  dry  and  is 
loaded  directly  on  trucks,  without 
processing.  Two  ft  of  soil  overburden 
is  stripped  and  wasted  prior  to  excavat¬ 
ing  the  under  lying  12  ft  of  fine  sand. 


4.  The  material  was  given  the  following  laboratory  serial  cumbers. 


Source 


Gibbar  Quarry  No.  4  near 
Red  Rock,  Mo. 


West  Lake  Quarry  No.  5, 
Little  Rock  landing  near 
Ste.  Genevieve,  Mo. 


Stotz  Quarry,  Prairie  du 
Rocher,  Ill 


STL- 19 
G-3(A) 


STL- 19 
G-3(B) 


die  10-ft  ledge 
Lower  14-ft  ledge 


10 


Material 

Amount 

j 

jgj 

1 

6-  in.  core 

26  boxes 

\ 

1 

! 

1 

4400  lb 

3 

s 

s 

ft 

| 

3 

£ 

6- in.  core 

32  boxes 

I 

’£ 

$ 

3400  lb 

<i 

1 

1 

3 

5 

1 

I 

I 

Crushed  stone 

5680  lb 

J 

■A 

jE 

to 

% 

s 

Upper  13-  and  mid- 

1600  lb 

% 

CD  Mo. 


Source 


STL- 19  Charlie  Bussen  Quarry, 

G-4(A)  Ste.  Genevieve,  Mo. 

STL-19 

G-4(B) 

STL- 19 
G-4(C> 

STL- 19 
G-4(D) 

VICKS-35  Menefee  Quarry,  Brickeys, 

G-l(2)  Mo. 

STL-S  Southern  Illinois  Sand  Co. 

S-3(4)  Cheater,  Ill. 

STL-19  Siegfried  Fine  Sand,  Mar 

S-l  Evansville,  Ill. 


Material 
Ledge  Ho.  1 


Ledge  Ho*  2 


Ledge  Ho.  3 


Ledge  Ho.  4 


Ledge  stone 


River  sand 


HStural  sand 


Mount. 

3200  lb 
total 


8300  lb 


3600  lb 


480  lb 


Tests 


5.  Logging  of  cores.  The  cores  from  Gibber  and  West  Lake  Quarries 
were  logged  in  sufficient  detail  to  deteraine  if  potentially  reactive 
carbonate  rock  was  present.  Shaly  material  representing  a  4-  to  5-ft 
zone  between  the  upper  60-ft  ledge  and  lower  4 5-ft  ledge  of  Gibbar  Quarry 
was  logged  and  then  discarded  as  this  rone  is  wasted  during  quarrying 
operations. 

6.  Petrographic  examination  of  ledge  rock.  Ledge  rock  from  Stotz 
and  Bussen  Quarries  were  examined  for  presence  of  potentially  reactive 
carbonate  rock. 

7.  Petrographic  examination  of  crushed  material  and  sand.  A  portion 

of  ledge  stone  from  Menefee  Quarry  was  crushed  and  recombined  according  to 
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OCE  Guide  Specifications  into  No.  4  to  3/4- In. ,  3/4-  to  1-1/2-in.,  and 
1-1/2-  to  3-in.  size  groups.  A  petrographic  examination  was  made  of 
p-'ove  splits  of  No.  t  to  3-in.  sizes.  An  examination  of  splits  of 
Siegfried  fine  sand  was  also  made. 

8.  Samples  tasted  for  use  as  riprap.  The  material . f rom  the  upper 
ledge  of  Gibbar  Quarry  was  separated  into  two  lithological  rock  types 
for  testing.  It  was  found  that  the  core  from  the  lower  ledge  was  so 
fractured  that  it  was  impossible  to  get  samples  for  riprap  tests.  The 
stone  from  West  Lake  Quarry  was  tested  as  four  lithological  types.  The 
stone  from  Stotz  Quarry  represented  two  ledges,  the  upper  ledge  was 
divided  into  two  lithological  types  for  tests;  the  lower  ledge  was  tested 
as  only  one  type.  The  stone  from  Bussen  Quarry  represented  four  ledges. 
The  third  ledge  was  divided  into  two  lithological  types,  while  the  other 
three  ledges  were  tested  as  one  type  each.  The  stone  from  Menefee  Quarry 
represented  one  ledge  and  was  tested  as  one  lithological  type. 

9.  Each  sample  or  lithological  rock  type  was  subjected  to  the 
following  tests,  using  applicable  procedures  from  the  Handbook  for 
Concrete  and  Cement; 


a.  Specific  gravity  (unit  weight)  and  sbaorptlon.  CRD-C  107. 

b.  Abrasion,  grading  E,  CRD-C  117. 

c.  Toughness.  CRD-C  132. 

d.  Freezing  and  thawing,  CRD-C  144. 

10.  Acceptance  tests  for  use  aa  concrete  aggregate.  S aspics  of 
stone  from  Gibbar,  Vest  Lake,  Stotz,  and  Mcnafet  Quarries  were  tested 


PART  III:  RESULTS  AND  CONCLUSIONS 


Results 


13.  Logging  of  cores.  Cores  froa  Glbbar  and  Vest  Lake  Quarries 
were  logged  and  the  results  are  given  in  the  petrographic  report,  WES 
Form  1115.  The  log  indicated  that  the  core  from  Glbbar  Quarry,  which 
is  worked  in  two  ledges,  was  primarily  dolomite.  The  core  from  the 
lover  ledge  had  an  abundance  of  vertical  fractures  and  closely  spaced 
bedding  planes  which  prevented  testing  of  this  aaterlal  for  use  as 
riprap.  Except  for  the  bottoa  3.5  ft  of  the  core  froa  the  lower  ledge, 
the  dolomite  contents  of  the  core  froa  both  ledges  fell  outside  the 
range  in  which  deleterious  dedoloaltlxatlon  occurs.  Core  froa  the  upper 
ledge  of  West  Lake  Quarry,  which  is  worked  in  three  ledges,  was  priaarlly 
oolitic  and  dense  limestone  with  a  little  shaly  limestone  and  day,  while 
that  of  the  middle  ledge  was  dense  and  doloaltlc  limestone  with  soae  sty* 
lolitic  limestone  and  scattered  layers  of  shale,  and  that  froa  the  lower 
ledge  was  oolitic  and  dense  liaestone  and  fine  to  medium  grained  dolomitic 
limestone.  The  rock  in  the  upper  ledge  should  not  be  subject  to  dedoloai- 
tization  if  used  as  concrete  aggregate.  Properties  of  dolomite  and  cal* 
cite  in  the  core  from  the  middle  ledge  indicated  probable  potential 
reactivity  and  this  was  confirmed  by  testing  small  0.35*ln.*diaaeter 
cores  drilled  from  the  larger  cores  for  length  change  in  1-N  NaOH.  The 
expansion  of  the  smell  cores  indicates  that  rock  froa  depths  90  to  104 


ft,  which  probably  represents  the  top  of  the  lower  35*ft  ledge,  would 
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produce  expansive  reaction  In  concrete;  however*  if  ail  three  ledges 
are  simultaneously  quarried*  the  resulting  aggregate  would  not  be 
sufficiently  expansive  to  be  hamful  in  concrete.  The  core  froa  the 
lover  ledge  was  highly  fractured,  but  this  is  not  caused  by  bedding 
planes  and  is  probably  a  localized  condition. 

14.  Petrographic  examination  of  ledge  rock.  Rone  of  the  ledge 
rock  from  Stotz  Quarry,  which  was  froa  three  separate  ledges,  contained 
calcite-dolocaite  in  proportions  regarded  as  dangerous.  This  material 
was  mainly  dense  limestone  with  a  moderate  amount  of  shaly  limestone. 
Ledge  rock  from  Bussen  Quarry,  representing  four  ledges,  wss  found  to 
be  mainly  dense  limestone  with  e  moderate  amount  of  ehele,  especially 
in  ledge  3.  This  material  would  not  be  expansive  in  concrete.  The 
ledge  rock  from  Menefee  Quarry  represented  one  ledge  and  was  limestone. 
Tr.is  material  would  not  he  expansive  in  concrete. 

15.  Petrographic  examination  of  crushed  material  end  send.  Crushed 
aggregate  of  3- in.  maximum  size  from  Bussen  Quarry  was  examined.  This 
material  is  expected  to  produce  suitable  concrete  aggregate.  The 
Siegfried  fine  sand  was  examined  end  found  to  be  primarily  quartz  with 
about  10  percent  chert.  If  the  volume  of  thia  sand  used  in  concrete  is 
such  that  the  chert  amounts  to  5  percent  or  more  of  the  fine  aggregate, 
low-alkali  cement  should  be  specified. 

16.  Samples  tested  for  use  as  riprap.  Semples  of  rock  from  Gibber, 
West  Lake,  Stotz,  Bussen,  end  Menefee  Quarries  vsre  tested  for  use  as 
riprap.  The  results  are  given  in  table  1  and  on  Inclosed  WES  Forms  72b 
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and  1115.  The  material  from  the  upper  ledge  of  Gibbar  Quarry  was 
satisfactory  in  all  teats  except  the  dolomite  had  a  slightly  high 
absorption  (1.7),  and  the  effect  of  freesing  and  thawing  was  greater 
than  for  the  other  four  sources  tested.  Samples  from  the  lower  ledge 
were  not  tested  because  of  its  fractured  condition.  The  rock  from 
West  Lake  Quarry  was  satisfactory  in  all  tests  except  the  toughness 
test  of  the  dense  limestone.  The  rock  froa  Stots  Quarry  was  satisfactory 
in  all  tests.  The  material  from  Bussen  Quarry  was  satisfactory  in  all 
tests  except  the  rock  from  ledge  1  and  the  shaly  limestone  from  ledge  3 
had  a  slightly  high  absorption*.  The  rock  from  Kenefee  Quarry  had  a 
high  abrasion  loss  and  failed  the  toughness  test.  It  was,  however, 
perhaps  the  least  affected  by  freesing  and  thawing  of  all  sources  tested 
and  was  the  most  unifora  material. 

17.  Acceptance  tests  for  use  as  concrete  axxrexate.  Samples  of 
stone  from  Gibbar,  West  Lake,  Stots,  and  Nenefee  Quarries  were  tested 
for  use  as  coarse  aggregate  In  concrete  and  the  results  are  shown  in 
table  1  and  on  WES  Forms  726  and  477.  All  stone  was  satisfactory  except 
c*. ,  scone  from  Menefee  Quarry  and  the  Ho.  4  to  3/4-in.  size  group  of  the 
scone  from  Stotz  Quarry  which  exhibited  a  slightly  high  abrasion  loss 
(CRD-C  117),  and  the  stone  from  Menefee  Quarry  also  had  a  high  percentage 
of  soft  particles.  Samples  of  Mississippi  River  sand  (STL-5  S-3(4))  and 
fine  blending  sand  (STL-19  S-l)  were  given  abbreviated  tests  for  use  as 
concrete  sand.  The  river  sand  was  found  to  contsin  organic  impurities 
as  shown  by  CRD-C  121,  but  strength  testa  indicate  that  these  did  not 
have  a  significant  effect  in  reducing  strength  of  mortar  made  with  it. 
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18.  Preezing-and- thawing  teat  of  concrete  mrcnte.  The  results 


of  the  freezing-and-thawlng  tests  are  as  follows t 


Material 


I**** 


Stotz 
Menefee 
Vest  Lake 
Gibb a r 


The  material  from  Stotz,  Menefee,  and  Vest  Lake  Quarries  withstood 
freezing  and  thawing  slightly  better  than  the  material  from  Gibbar; 
however,  the  material  from  all  four  sources  appears  to  be  of  such  a 
nature  as  not  to  adversely  affect  the  resistance  to  freezing  and  thawing 
of  concrete  containing  it. 


Conclusions 


19.  Riprap.  The  bedding  of  the  limestone  from  all  five  quarries 

is  thick  enough  to  allow  production  of  blocks  massive  enough  for  riprap. 
Rock  from  the  Menefee  and  Bussen  Quarries  were  least  affected  by  frees* 
ing  and  thawing.  The  results  of  the  examinations  and  tests  Indicate  that 
riprap  not  possessing  undesirable  properties  can  be  produced  from  all  the 
sources  evaluated  provided  the  shaly  limestone  portions  are  wasted. 

20.  Concrete  coarse  aggregate.  The  results  of  examinations  and 
tests  indicate  that  concrete  aggregate  free  of  undesirable  properties 
can  be  produced  from  all  the  sources  evaluated. 

21.  Concrete  fine  aggregate.  A  blend  of  the  two  fine  aggregates 
tested  would  probably  contain  enough  *lkall~sillca  reactive  ingredients 


J%  A 


to  make  it  mandatory  that  low-aUoli  cant  fca  ot.d  In  constate 
containing  the.,  aggregate..  With  U—ttoU  ««.«  tbaa.  fine  **»" 
gates  would  not  b.  cxpactod  to  nooUeot  unaatl.fattory  porfnmanco  In 

concrete# 
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Semples 

1.  Samples  of  carbonate  rocks  from  five  quarries  and  two  natural 
sands  are  listed  and  identified  below: 


CD 

[Serial 


No. 

Source 

Type  and  Amount  | 

STL- 19 

G-l 

Gibbar  Quarry  No.  4,  near  Red  Rock,  Mo. 

'6- in.  core 

G-2 

West  Lake  Quarry  No.  S,  Little  Rock  Landing, 
near  Ste.  Genevieve,  Mo. 

.  Three  6- in.  cores 

G-3 

Stotz  Quarry,  Prairie  du  Rocher,  Ill. 

Crushed  stone 

G-3(A) 

Same  -  upper  13*  and  middle  10- ft  ledge 

Ledge  rock 

G-3(B) 

Same  -  lower  14*ft  ledge 

Ledge  rock 

G-4(A) 

Charlie  Bussen  Quarry,  Ste.  Genevieve,  Mo. 

Ledge  No.  1 

G-4(B) 

Same 

Ledge  No.  2 

G-4(C) 

Same 

Ledge  No.  3 

G-4(D) 

Same 

Ledge  No.  4 

iVICKS-35 

G-l(2) 

Menefee  Quarry,  Brickeys,  Mo. 

Ledge  rock 

STL- 5 

• 

S-3(4) 

Southern  Illinois  Sand  Co. ,  Chester,  Ill. 

Natural,  sand 

STL- 19 

S-l 

Siegfried  Fine  Sand,  near  Evansville,  Ill. 

Natural  sand 

Rock  from  all  of  the  quarries  except  the  Charlie  Bussen  Quarry,  Ste. 
Genevieve,  Mo.,  was  tested  as  riprap  and  coarse  aggregate.  Rock  from 
the  Charlie  Bussen  Quarry  was  tested  as  riprap. 


WES  Fora  No.  1115 
Rev.  March  1964 
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Test  Procedure 


2.  Core  logs.  Cores  from  Gibbar  Quarry  (STL- 19  G-l)  and  West  Lake 
Quarry  Wo.  5  were  logged.  The  surfaces  were  tested  for  differences  in  hard¬ 
ness  and  washed  with  dilute  hydrochloric  acid  to  emphasize  lithologic 
changes.  Samples  of  each  lithologic  variety  were  selected  for  test  accord¬ 
ing  to  CRD-C  144,  Method  of  Testing  Stone  for  Resistance  to  Freezing  and 
Thawing  and  for  other  riprap  tests. 

3:  Ledge  rock.  STL-19  G-3(A),  G-3(8),  G-4(A)  through  G-4(D) ,  and 
VICKS- 35  G-l(2)  were  examined,  using  dilute  hydrochloric  acid  and  a  steel 
needle  to  emphasize  lithologic  differences.  Samples  of  each  variety  were 
selected  for  test  according  to  CRD-C  144  and  for  other  riprap  tests. 

4.  Screening  tests  for  dedolomitization  reaction.  Lithologic  varieties 
in  cores  STL- 19  G-l  and  G-2,  and  in  ledge  rock  STL-19  G-3(A)  and  (B) ,  and  the 
variety  making  up  VICKS- 35  G-l(2)  were  taken  to  detezmine  whether  alkali- 
carbonate  reactive  varieties  were  present.  The  screening  tests  consist  of 
the  following: 

a.  A  representative  sample  of  each  lithologic  variety  was  hand- 
ground  and  scanned  on  the  diffractometer  as  a  tight-packed  powder.  Samples 
consisting  entirely  of  calcite  or  entirely  of  dolomite  were  eliminated  from 
additional  testing  on  the  basis  of  these  results. 

b.  If  a  variety  had  dolomite-calcite  proportions  in  or  near  the 
reactive  range,  a  sample  was  ground  to  pass  No.  325  sieve.  Each  powder  was 
compressed  in  an  aluminum  ring  at  2000  lb;  the  compressed  specimen  was  mounted 


ar 

**«&>*£ 


in  the  def fractometer  and  the  relative  intensities  of  the  calcite  and 
dolomite  peaks  were  scaled,  the  intensity  data  were  referred  to  the 
Tennant  and  Berger*  curve  to  determine  the  amount  of  dolomite  in  the 
carbonate  portion  of  each  sample. 

c.  If  dolomite  was  30  to  70  percent  of  the  total  carbonate.  . 
and  the  rock  was  fine  grained,  cores  approximately  1-1/4  in.  long  and 
0.35  in.  in  diameter  were  drilled,  shaped  to  have  truncated  conical  ends, 
and  prepared  for  length-change  measurements  during  storage  in  1-N  KaOH. 

d.  If  a  variety  was  selected  for  length-change  measurements,  a 
representative  weighed  sample  was  dissolved  in  dilute  hydrochloric  acid. 
The  weight  of  washed  insoluble  residue  was  determined  and  the  insoluble 
residue  was  scanned  on  the  diffractometer  to  determine  its  composition. 


Petrographic  examination 

5.  Menefee  Quarry  (VICKS-35  G-l(2)).  Part  of  the  ledge  rock  was 
crushed  and  processed  to  make  aggregate  in  the  size  ranges  No.  4  to  3/4-in., 
3/4-to  l-l/2-in. ,  and  1-1/2-  to  3-in.  A  representative  sample  of  each  frac¬ 
tion  was  examined.  The  samples  were  washed  and  some  particles  were  examined 
under  the  stereomicroscope  before  and  after  etching  with  dilute  hydrochloric 
acid.  The  visual  examination  and  atereomicroscope  examination  of  the  crushed 
aggregate  confirmed  the  conclusion  reached  during  the  examination  of  the 


*  Tennant,  C.  B.,  and  Berger,  R.  W. ,  "X-Ray  Determination  of  the  Dolanite- 
Calcite  Ratio  of  a  Carbonate  Rock,"  American  Mineralogist.  Vol  42,  Nos. 

1  and  2  (1957),  pp  23-29. 
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ledge  rock,  that  the  simple  could  be  treated  as  one  lithologic  variety; 
therefore,  no  particles  counts  of  the  crushed  aggregate  were  made.  X-ray 
diffraction  patterns  vere  made  of  a  slab  of  fine  grained  rock,  of  a  slab 
of  the  medium  grained  rock,  and  of  a  saaple  of  the  porous  grayish-orange* 

l 

dolomitic  material  that  formed  patchy  areas  in  soaa  of  the  rock.  Two  thin 


sections  were  made  and  examined,  one  from  the  opposite  surface  of  the  x-rayed 
slab  of  medium  grained  rock,  and  one  from  a  piece  containing  porous  dolo¬ 
mitic  material.  An  immersion  mount  of  calcareous  chert  was  examined  in  an 
immersion  oil  of  index  of  refraction  1.544  to  determine  whether  the  chert 
was  chalcedonic. 

6.  Siegfried  Fine  Sand  (STL- 19  3-1).  Representative  parts  of  fractions 
retained  on  No.  100  and  No.  200  sieves  were  examined  under  the  stereomicro- 
scope  and  tested  with  dilute  hydrochloric  acid  to  verify  the  presence  of 
carbonate  grains.  Immersion  mounts  of  each  sieve  fraction  were  prepared  in 
immersion  oil  of  refractive  index  1.544,  and  at  least  300  grains  of  each 
sieve  fraction  were  classified  and  counted  using  a  polarizing  microscope. 

7.  X-Ray  Diffraction  Conditions.  All  X-ray  acans  were  made  on  a  diffrac¬ 
tometer  using  nickel-filtered  copper  radiation  at  27  KVCP  and  41  raa  or  at 

50  KVCP  and  21  cut,  as  appropriate,  with  the  rate  meter  setting  at  full  scale 
equal  to  0  -  4000  counts/sec. 


*  The  Rock-Color  Chart  Committee,  National  Research  Council,  Rock- Colo; 
Chart,  Washington,  D.  C, ,  1948. 
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Results 

7.  Core  from  Gtfabar  Quarry  (STL-19  G-l).  Fig.  2  is  the  log  of  the  core 
from  this  quarry.  The  rock  frora  37.5  ft  to  118.3  ft  was  fairly  similar 
in  appearance  and  texture,  although  it  varied  in  composition.  The  rock 
from  127.7  ft  to  158.2  ft  was  more  fractured  than  the  rock  from  the  upper 
ledge,  and  differed  in  texture  from  it.  The  rock  in  the  footage  between 
37.5  ft  and  118.3  ft  —  the  upper  ledge  —  was  classified  as  follows: 


I 

Lithologic  type 

Footage 

Percent  of  total 

I 

i 

Dolomite 

29.8 

4.7 

i 

s 

34.5 

42.7 

s  • 

I 

Dolomitic  limestone 

9.6 

11.9 

| 

i 

Slightly  dolomitic  limestone 

36.7 

45.4 

i 

i 

i 

Total 

80.8 

100.0 

The  rock  in  the  footage  frora  127.7  to 

158.2  was 

classified  as  follows: 

Lithologic  type 

Footage 

Percent  of  total 

Dolomite 

13.0 

10.2 

4.4 

27.6 

90.5 

Shaly  dolomite 

2.5 

8.2  . 

Limestone 

0.4 

1.3 

Total 

30.5 

100.0 

The  dolomite  of  the  upper  ledge  was  mottled  tan  to  brownhish  gray*  dolomite 
*  Rock-Color  Chart. 
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with  chert  nodules  and  seams  resembling  stylolitee  but  composed  of  earthy 
dolon.*te.  The  mottled  areas  were  softer  chan  the  matrix  surrounding  them. 

The  doloaitic  limestone  and  slighcly  doloraitlc  limestone,  which  were  referred 
to  as  limestone  in  the  riprap  tests,  contained  closely  spaced  patches  parallel 
bedding  and  areas  resembling  stylolitec  but  composed  of  dolomite.  All  of  the 
slabs  tested  according  to  CRD~C  144  from  this  core  came  from  the  upper  ledge, 
because  the  abundance  of  vertical  fractures  and  closely  spaced  bedding  planes 
in  the  lower  ledge  did  not  penal t  obtaining  alaba  of  adequate  size  for  this 


test. 


8.  The  rock  from  the  lower  ledge  was  predominantly  dolomite:  as  tht 
tabulation  above  shows,  but  it  was  predominantly  fine  grained  hard  massive 
dolomite  with  occasional  paper-thin  shale  seams,  some  vuggy  regions,  a  smaller 
proportion  of  mottled  dolomite  than  in  the  uppor  ledge,  and  many  vertical 
fractures. 

9.  The  dolomite  content  of  samples  from  various  depths  are  shown  below: 


Depth,  ft 


40.3  -  40.7 
74.7  -  74.9 

85.2  -  85.4 

113.0  -  113.3 
129.5  -  129.9 
138.2  -  138.4 
147.7  -  148.1 


Dolomite.  Percent  of  Carbonate  Portion 

above  95 
above  90 
13 
13 

above  95 
above  95 

50  approx. 


Except  for  the  3.5  ft  of  core  represented  by  the  last  sample  listed,  dolomite 
contents  fell  outside  the  range  in  which  deleterious  dedolomitization  reaction 
has  been  reported.  Therefore,  no  additional  screening  tests  of  dedolomitization 
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potential  were  regarded  as  necessary. 


9.  West 


larry  No.  5  (STL- 19  G-2).  Three  cores  from  this  quarry  — 


cores  WSG/1,  WSG/1A,  and  WSG/1B  —  are  shown  in  fig.  3  through  5.  WSG/1  is 
believed  to  represent  the  upper  ledge,  WSG/lA  to  represent  the  middle  ledge 
and  bottom  ledge,  and  WSG/13  the  lower  ledge.  Except  for  differences  in 
amount  of  fracturing,  the  bottom  of  USG/lA  and  WSG/1B  are  correlated,  and 
thus  the  bottom  of  WSG/lA  is  believed  to  have  penetrated  the  same  rock  as 


that  represented  by  WSG/1B. 

10.  The  lithologic  varieties  recognized  in  WSG/1,  from  9.0  to  35.8  ft 


were: 


Lithologic  type 


Footage  Percent  of  Total 


Oolitic  limestone 


Massive  dense  limestone 


Porous  limestone 


Shaly  limestone  or  calcarous  shale 
Clay,  core  loss 


Total 


100.0 


The  oolitic  limestone  was  light  brownish-gray*,  medium-grained,  and  dense. 

The  massive  dense  limestone  was  brownish- gray*  fine  to  medium  grained  usually 
foosiliferioua  and  dolomitic  in  part,  with  same  scattered  chert.  Brownish- 
gray*  shaly  limestone  or  dolomitic  limestone  contained  many  closely  spaced 
shale  scans  and  graded  into  calcareous  shale.  Except  for  a  shaly  zone  from 
*  Rock-Color  Chart. 
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about  24.0  to  26.5  ft,  the  rock  was  massively  bedded.  X-ray  determinations 
of  the  dolomite  content  of  samples  from  depths  shown  below  gave  the  following 
results: 


Lithologic  variety* 

Depth,  ft 

Dolor.:'  t'e 

Oolitic 

13.7 

Not  detected 

Oolitic 

14.6 

Trace 

Shaly 

24.6 

Not  detected 

Shaly 

25.3 

Not  detected 

Dense  dolomitic 

28.0 

Not  detected 

Oolitic 

30.5 

Trace 

Dense  dolomitic 

32.8 

Not  detected 

Dense  dolomitic 

35.8 

Not  detected 

*  As  identified  during  logging;  the  variations  between  non-doloai tic  and  partly 
dolomitic  limestone  were  difficult  to  select  visually. 

The  rock  represented  by  this  core  should  not  be  subject  to  dedolomitization 

if  used  as  concrete  aggregate.  Oolitic  limestone  from  this  core  was  sampled 

for  riprap  tests. 

11.  The  lithologic  varieties  recognized  in  cores  USG/1A  and  WSG/1B  were: 


(Continued) 
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WSG/1A*** 

KSG/lB^a»fa} 

Lithologic  variety 

ft 

percent 

ft  percent 

Oolitic  limestone 

1.0 

0.9 

Dense  fine  to  medium-grained  limestone 
(+  fossils  or  chert) 

50.5 

46.5 

3.1  20.7 

Same  as  above  but  with  scattered  layers 
of  shale 

12.1 

11.1 

1 

% 


3 

Z 


n 
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A 

54 
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(Continued) 


VJSG/1A 


(a) 


WSG/1B 


(*,*>) 


Lithologic  variety 


£t  percent 


ft  percent 


. 

Light  gray  fine-grained  dense  limestone 
with  scattered  chert  nodules 

11.0 

10.1 

‘ 

! 

s 

Cray  medium-grained  stylolitic  limestone 

6.8 

6.3 

1 

f 

i 

* 

! 

Sub- lithographic  stylolitic  limestone 
or  dolomitic  limestone 

2.9 

2.7 

3.3 

22.0 

i 

t 

t 

1 

Fine  to  medium  grained  dolomitic 
limestone 

23.0 

21.2 

8.1 

54.0 

! 

i 

i 

Chert 

0.6 

0.6 

1 

I  , 

Shale 

0.6 

0.6 

0.5 

3.3 

t 

i 

\ 

Total 

108.5 

100.0 

15.0 

100.0 

(a) 


Hole  WSG/1A  represented  material  between  0.0  to  108.5  ft.  The  core  from 
hole  USG/18  represented  material  from  0.0  to  15.0  ft.  Elevations  at  tops  of 
holes  not  given. 


(h) 


The  top  5  ft  of  this  core  was  rubble.  There  were  vertical  fractures 


between  5.0  to  10.0  ft  and  between  14.0  to  15.0  ft. 

12.  Core  V'SG/IA.  This  core  contained  all  of  the  lithologic  varieties 
tested  for  riprap.  In  screening  the  core  for  potential  alkali  carbonate  re¬ 
action,  dolomite  contents  were  determined  as  shown  below.  At  four  distributed 
depths  where  properties  of  dolomite  and  calcite  indicated  potential  reactivity, 
the  amount  and  nature  of  insoluble  residue  were  determined  and  0. 35- in. -diameter 
cores  were  tested  for  length-change  in  1-N  NaOH.  Determinations  of  dolomite 
content  and  of  amount  and  type  of  insoluble  residue  appear  below,  and  length- 
change  determinations  of  cores  from  four  depths  are  reported  in  table  1  and 
fig.  6. 
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The  expansions  up  to  28  days  of  the  cores  fra*  depths  90'  to  103.9.  ft  Indicate  I 

I 

that  it  vould  probably  produce  an  expensive  reaction  in  concrete  in  which  f 

I 

-  1 

it  was  used  as  aggregate.  \ 

m  * 

13.  Core  WSC/1B.  This  core  wee  described  as  representing  the  lowest  f 

•  *j 

j 

working  ledge,  but  while  Its  thickness  was  reported  es  over  35  ft, -only  IS  ft 

| 

of  core  was  received,  of  which  the  top  10  ft' was  rubble  and  highly  fractured 
rock.  Rock  of  the  core  was  very  such  like  rock  in  WSC/1A  in  the  depths  below 
90  ft.  X-ray  determinations  of  dolonlte  content  in  rock  f raw  depths  2.5, 

5.8,  9.5,  10.0,  13.9,  and  14.0  -  14.5  ft  all  indicated  about  50  percent  dolo¬ 
mite. 

14.  Stotz  Quarry -(STL- 19  G-3(A)5 .3(B)).  Ledge  rock  saaiples  STL-19  G-3(A), 
representing  the  upper  13-ft  and  middle  10-ft  ledges,  and  STL- 19  G-3(B),  repre¬ 
senting  the  lower  14- ft  ledge  in  the  quarry  were  examined.  None  of  the  rock 
contained  calcite-dolomite  proportions  regarded  as  dangerous. 

a.  STL- 19  G-3(A).  The  sample  consisted  of  14  tabular  and  pyramidal 
pieces  ranging  front  10  by  7  by  6  In.  to  15  -by  12  by  €  in. ,  with  the  average 
about  12  by  10  by  8  in.  The  rock  was  pals  yellowish-brown*,  fins  to  meditss- 
grained  limestone  which  graded  into  fine-grained  oolitic  limestone.  Four 
blocks  contained  enough  shsly  seams  and  stylolltes  to  ba  called  shaly  lime¬ 
stone.  The  riprap  tests  were  made  on  two  varieties,  dense  limestone  and 
shaly  limestone. 


b.  STL- 19  G-3(B).  The  14  pieces  of  this  sample  resembled 
STL-19  G-3(A) 

*  Rock-Color  Chart. 
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in  size,  shape,  and  composition,  but  did  net  contain  ahaly  limestone.  The 
riprap  tests  were  made  on  dense  limestone  only. 

15.  Bussen  Quarry  (STL- 19  G-4(A)  through  G-4(D)).  The  sample  from 
this  quarry  consisted  of  14  ledge-rock  blocks  from  Ledge  1  (G-4(A)),  16  from 
Ledge  2  (C-4(B)),  and  20  each  from  Ledge  3  (G-4(C>)  and  Ledge  4  (G-4(D)),  for 
riprap  tests.  The  sizes  of  blocks  ranged  from  7  by  7  by  4  in.  to  14  by  9  by 
7  in. ,  with  the  Average  about  13  by  7  by  5  in. 

a.  Blocks  from  Ledge  3  were  all  tabular,  but  those  from  the  others 

included  some  blacky  and  some  tabular.  The  sample  from  Ledge  1  included  some 
blocks  with  partial  rusty  coatings.  Part  of  the  blocks  were  light  olive-gray*, 
fine-grained  oolitic  limestone  like  part  of  the  sample  from  the  Stotz  Quarry 
(STL-19  G-3(A)).  The  rest  was  moderate  yellowish-brown*,  fine-grained  dolo- 
mitxc  limestone;  this  rock  contained  many  fossil  fragments  recrystallized  to 
si..gle  crystals.  Riprap  tests  were  made  on  one  variety,  dense  limestone.  i 

i 

b.  Rock  from  Ledge  2  was  pale  yellowish-brown*,  dense  limestone  with  | 
single  crystal  fossil  fragments  in  a  fine-grained  matrix  that  contained  radre  j 
stylolites  than  rock  of  Ledge  1.  Riprap  tests  were  made  on  one  variety,  dense 
limestone. 


c.  Ledge  3  was  represented  by  16  blocks  of  dense  limestone  and  4  of 
shaly  limestone.  The  rock  was  generally  similar  to  that  from  Ledge  2,  but  was 
lighter  in  color,  finer-grained,  and  contained  fewer  single  crystal  fossils. 
Riprap  tests  were  made  on  two  varieties,  shaly  limestone  *.nd  dense  limestone. 

d.  Ledge  4  was  represented  by  19  blocks  of  d-.-nse  and  1  of  shaly 
*  Rock-Color  Chart. 
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limestone.  Most  of  the  blocks  hsd  psrtial  clay  coatings.  The  rock  was  light 
olive-gray*,  fine  grained,  and  somewhat  oolitic  like  part  of  the  rock  from 
Ledge  1. 

17.  Menefee  Quarry  (VICKS- 35  G-l(2)).  There  were  about  200  pieces  of 
medium-grained  limestone  ledge  rock  in  this  sample.  Most  of  the  pieces  were 
blocky,  and  about  12  by  11  by  6  in.  in  size,  with  a  size  range  from  8  by  6  by 

5  in.  to  21  by  12  by  10  in.  Most  of  the  blocks  were  yellowish -gray*  with  about 
one-quarter  of  the  blocks  light  oiive-gray*  with  scattered  regions  of  soft 
grayish-yellow*  porous  rock;  there  were  a  few  light  olive-gray*  blocks.  The 
sample  was  regarded  as  one  variety  for  riprap  tests;  all  the  slabs  tested 
according  to  CRD-C  144  were  the  yellowish-gray*  variety. 

18.  After  the  samples  for  riprap  tests  had  been  chosen,  the  remainder 
was  crushed  to  produce- aggregate  of  3- in.  maximum  size.  The  particle  shape 
was  blocky  wich  well-rounded  comers  and  edges  in  the  larger  sizes,  with 
tabular  pieces  increasing  in  the  smaller  sizes.  All  of  the  color  variations  - 
were  expected  to  behave  alike  in  concrete. 

19.  The  yellovish-grsy*  limestone  making  up  most  of  the  sample  included 
two  varieties.  The  predominant  one  was  medium-graiisdlimestone  made  up  of 
anhedrai  calcite  grains,  containing  many  small  discrete  voids  which  were 
responsible  for  the  low  bulk  specific  gravity  of  the  rock.  Part  of  the  rock 
was  highly  fossiliferious  and  contained  vugs  partially  filled  with  calcite 
crystals;  some  contained  limonitic  stylolites  or  had  limonitic  surface  coat¬ 
ings.  The  minor  variety  was  fine-grained  dense  limestone  which  contained 

*  Rock-Color  Chart. 
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about  10  percent  dolomite,  a  small  amount  of  quartz  grains  and  chert,  and 
occasional  black  stylolites. 

20.  The  light  olive-gray*  limestone  was  like  the  medium- grained 
yellowish-gray*  limestone  but  contained  iron  oxides,  including  limonitic 
stylolites  and  limonite  disseminated  through  the  rock.  Soft  powdery  red 
hematite  coated  surfaces  and  also  was  disseminated  through  the  rock. 

21.  The  light  olive  gray*  fine-grained  limestone  contained  scattered 
regions  of  soft  porous  orange  material  composed  of  dolimite  with  calcite, 
chert,  and  clay  mica,  and  inconspiclous  regions  of  calcareous  chert*  The 
chert  was  not  chalcedonic. 

22.  The  varieties  in  this  sample  were  recrystallized  calcarenites, 
showing  differing  amounts  of  recrystallization, possibly  related  differences 
in  grain  size,  and  various  concentrations  of  iron  oxide. 

23.  Siegfried  Fine  Sand  (STL- 19  S-l).  The  sample  was  a  clean  quartz 
sand  (table  2);  all  passed  the  No.  SO.  sieve. 

a.  Quartz.  Quartz  was  the  major  constituent  in  irregular  or 
block  grains  with  angular  edges.  Some  of  the  grains  were  well-rounded 
blockly  particles. 

b.  Chert.  Chert,  including  some  with  an  index  of  refaction  below 
1.544,  made  up  10  percent  of  the  sand. 

c.  Feldspar.  Fresh  and  altered  plagloclase  and  potassium  feldspar 
were  minor  constituents. 


*  Rock-Color  Chart. 
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d.  Miscellaneous.  Micas-rauscovite,  biotite,  glauconite,  carbo 
nate  fragments,  green  hornblende,  and  garnet  grains,  and  other  mineral  and 
rock  grains  were  classified  hers. 
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Riprap 


24.  A  6- in. -diameter  core  from  Gibber  Quarry  No.  4  (STL- 19  G-l) 
and  three  6- in. -diameter  cores  from  West  Lake  Quarry  No.  S  (STL- 19  G-2) 
were  logged  (fig.  1  through  4).  Ledge  rock  samples  from  Stotz  Quarry 
(STL- 19  G-3(A),  (B)),  Charlie  Bussen  Quarry  (STL-19  G-4(A)  through  (D)), 
and  Menefee  Quarry  (VICKS- 35  G-l(2))  were  examined.  Important  lithologic 
varieties  in  each  sample  were  chosen  for  physical  tests.  The  bedding  of 


all  the  limestone  was  thick  enough  to  allow  production  of  blocks  large 
enough  for  riprap.  Rock  from  the  Menefee  Quarry  (VICKS-35  G-l(2))  and 
Bussen  Quarry  (STL-19  G-4.(A)  through  (D))  were  least  affected  by  freez¬ 
ing  and  thawing  (CRD-C  144). 


Coarse  aggregate 

25.  All  of  the  samples  tested  as  riprap,  except  STL-19  G-4(A)  through 
(D)  from  Bussen  Quarry,  were  considered  as  coarse  aggregate.  Screening 


tests  were  made  of  all  four  to  detect  rock  capable  of  the  dedolamitization 

\ 

reaction  in  concrete.  Rock  from  depths  of  90  through  104  ft  in  core  WSG/1A, 
West  Lake  Quarry  No.  5  (STL- 19  G-2)  contained  proportions  of  dolomite  in 
the  reactive  range  and  expanded  where  stored  in  1-N  NaOH  (tablal,  fig.  5). 
Rock  from  this  zone  probably  represents  the  top  of  the  lower  35-ft  ledge. 

If  all  three  ledges  were  simultaneously  quarried,  the  resulting  aggregate 
would  probably  not  be  expansive  in  « oncrete.  Rock  from  the  other  sources 
considered  as  coarse  aggregage  did  not  contain  dolomite  proportions  in  the 
reactive  range. 
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Fine  aftp.reftate 

26.  The  fine  blending  sand  (STL-19  S-l)  contained  10  percent  chert, 
including  some  chalcedonic  chert.  Zf  the  sand  were  used  in  amounts  such 
that  chert  amounted  to  S  percent  of  the  fine  aggregate,  low  alkali  cement 
should  be  specified  to  avoid  the  possibility  of  deleterious  alkali  silica 
reaction. 


8  Incl 

1-2.  Tables 
3-8.  Figures 
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Table  1 


Length  Change;  Limestone  Cores  (STL-1C  G-2) 


Depth, 

Lithol ogic 

Speci¬ 

men 

Percent 

Length 

Change 

at  Ages 

Bclov^u^ 

ft 

Variety 

No'. 

7 

14 

21 

28 

5b 

55 

Dense  dolomitic 

1 

-0.015 

-0.008 

-0.030 

-0.030 

-0.046 

limestone 

2 

-0.016 

-0.023 

-0.031 

-0.039 

-0.031 

90 

Soft  dolomitic 

i 

4. 

0.032 

0.024 

0.024 

0.056 

0.056 

limestone 

2 

0.066 

0.088 

0.081 

0.081 

0.11.0 

94 

Soft  dolomitic 

1 

0.047 

0.055 

0.047 

0.055 

0.078 

limestone 

2 

0.043 

0.007 

0.021 

0.093 

0.100 

103.9 

Dense  dolomitic 

1 

0.049 

0.082 

0.066 

0.115 

0.140 

limestone 

2 

0.079 

0.165 

0.197 

0.221 

0.291 

Shrinkage  is  indicated  by  a  minus  sign. 


£ 


m 


K 


Bi 


& 


f]V 


1 


R 


FgJSfSazz 


/? 


jr.';v.  -.  -  «*  -  v'  .  ~CT 

$*4  -•' ;,  *  ..^•l  ;  ■  ^  -:V 

^ -  *r*  •  -,  -  -5?- 


Table  2 
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Composition  of  Siegfried.  Fin*.  Sand  ;{STL-19%Sri) 
from  Rum*  Asphalt  Co. ,  Rusia,  Ill, 


zi  x**  \ 
*  5l*  i.  *+  * 

:  *xf9+- 


(a) 


Based  on  examination  of  300  or  more  particles  in  sieve  sizes  above. 


(b) 


Calculated  from  the  grading  and  the  composition  of  sizes  shown. 
Material  passing  No.  22,  7.3  percent,  was  included  with  the  No.  200 
material  in  calculation. 


(c) 


Includes  micas,  carbonates,  hornblende,  garnet,  and  various  other 
rocks  and  minerals. 
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Constituents 

_*?  ...  >, 

Amount  in  Fractions.  Retained  ' 
on  Sieves  Shown.  Below,  ;> 

PereentC*)  v: 

. -  Weighted 
Average 

/Composition^®) 

\ 

i 

Quartz 

No.  100 

68 

.  No.  200-  - 

75 

74 

-i 

Chert 

14 

9 

10 

* 

Feldspar 

7 

’  a 

6 

6 

* 

* 

Miscellaneous^0) 

11 

10 

10 

- 

Total 

100 

100 

100 

-  il . 
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Legend  for  Core  Logs 


i 


Dense  limestone  or  dolomite. 


Limestone  or  dolomite  with  shale  laminations 
or  occasional  shaly  screaks. 

Shale  or  very  sh&ly  limestone. 


Limestone  or  dolomite  containing  vertical 
or  diagonal  fractures. 

Limestone  or  dolomite  containing  atylolites. 


3 


Limestone  or  dolomite  containing  short 
stylolite-like  patches  or  seams. 

Limestone  or  dolomite  containing  chert 
nodules  or  seams. 


E 


Gibbar  Quarry  No.  4 
Red  Rock,  Missouri 
(STL- 19  C-l> 


Not  sent. 


Brownish-gray  and  tan  mottled 
dolomite  with  large  lenticular 
brown  to  gray  chert  nodules. 

Chert  nodules  up  to  2  in.  thick 
and  cover  considerable  amount  of 
cored  surface. 

Gray-brown  and  tan  mottled  dolo¬ 
mite.  Tan  mottling  has  earthy 
texture  and  is  'softer  than  gray 
portion  of  rock,  massively  bedddd. 

As  above,  becoming  somewhat 
stylolitic.  Less  mottlipg  in 
bottom  foot  (45.8  -  46.8). 


Brownish-gray  dense,  somewhat 
mottled  and  cherty  dolomite  with 
closely  spaced,  short  discontinuous 
horizontal-lying  patches  ana  stylo- 
lite-like  planes  composed  of  earthy1 
textured,  somewhat  weathered  dolo¬ 
mite.  Becanea  more  weathered  and 
vuggy  from  49.4  -  50.5  ft. 


Figure  2 


Light  bi'ovnish-gray  silty  dolo¬ 
mite,  thin  bedded.  -, 

Brownish-gray,  mottled  dolomite. 
Mottled  portion  of  rock  stained, 
appears  weathered,  more  porous 
than  rest  of  rock. 


Brownish-gray  dolomite  with  short, 
discontinuous,  horizontal  lying 
patches  and  stylollte  -  like 
seams  as  in  interval  from  46.8  - 
50.5  ft.  •  Iron  staining  along  seams. 
Occasional  small  vugs  in  zone  from 
56.1  -  61.5  ft,  some  vugs  filled 
with  soft,  white  material,  probably 
gypsum. 


Grades  into  brownish-gray  fine 
to  medium-grained  dolomite  lime¬ 
stone  with  tan  mottling  in 
stylollte- like  seams  as  above. 


J 
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Gibbar  Quarry  No.  4 


y 


Dolomitic  limestone  as  above. 
Diagonal  fracture  from  70.0  - 
71.8  ft. 

Dense  dolomitic  limestone  with 
8tylolite-like  planes  in  71.4  - 
72.4  interval  grading  into  dense 
dolomite  from  72.4  -  74.3  ft, 
then  grading  into  fine-grained 
dolomitic  limestone  with  thin, 
shaly  stylolites.  Tan  to  white 
chert  nodules  from  74.9  -  76.9  ft. 


j 

.5 

3 

Brownish-gray  fine  to  medium 

grained  dolomite  with  scattered  | 

chert  nodules.  Rock  contains  } 

many  short,  diagonal  and  vertical  : 

fractures,  most  of  which  are  re-  \ 

sealed  with  clear  calcite.  Thin  i 

rone  (0.1  ft  thick)  of  weathered  j 

limestone  at  81.0  ft.  j 


Light  to  medium  gray,  very  fine-  ; 

grained,  dense,  fossiliferous,  i 

slightly  dolomitic  limestone 

containing  closely  spaced,  mostly 

horizontal  lying  prtches  and  j 

stylolite-like  seams  composed  of 

dolomite  throughout  entire  interval. 


Giboar  Quarry  No.  4 


90  -  U0 


Light  gray  to  medium-gray 
fine-grained  limestone  with 
patches  and  styiolite-like 
seams  composed  of  dolomite 
as  above,  vertical  fracture 
from  90  -  9 A  ft. 


95J 

MM 


1 

JMAA^V 

N~vf- 


•AA.  /VWl 


P***  /VSA. 


<w. 


M  <!  vVs 


Vertical  fracture  from  102.1  '- 
103.3  ft. 


V^S, 

^NV*v  *V»- 


^AA.  /  VWN^ 


V>A  j 

•  |  _J 


Vertical  fracture  with  1-in.  thick 
coarsely  crystalline  white  calcite 
lining;  107.6  -  109.6  ft. 
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Glbbar  Quarry  No.  4 


110.0  -  118.3 


118.3  -  124.0 


124.0  -  127.7 


127.7  -  111.0 


Limestone  with  dolomitic 
•tylolite-like  seams  and  patches 
as  above.  Vertical  fracture, 
109.6  -  114.3  ft. 


Alternating  thin  beds  of  greenish- 
gray  shaly  limestone,  limestone, 
and  shale. 


Note:  Interval  from  118.3  to 
127.7  ft  represented 
material  between  the  two 
quarried  ledges  that  is 
wasted. 


Highly  fractured  sandy,  shaly 
limestone  or  dolomite. 


Brownish-gray,  hard,  massively 
bedded,  f i..e-grained  dolomite  with 
small,  paper  thin  blotches  of 
greenish-gray  pyrite  in  upper  two 
ft.  Entire  section  fractured  and 
resealed  with  calcite. 


\n 
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130.0  -  131.0 
131.0  -  133.0 

133. C  -  133.5 

133.5  -  134.5 

134.5  -  136.1 

136.1  -  137.7 

137.7  -  139.6 

139.6  -  140.7 

140.7  -  143.2 

143.2  -  144.1 
144.1  -  145.6 

145.6  -  146.0 
146.0  -  148.9 

148.9  -  149.4 

149.4  -  150.0 
6 


As  above 


Hard,-  brownish-gray  dolomite  as 
above,  fractures  rescaled  with 
ealclte,  scattered  small  vugs 
throughout  interval. 

As  above, except  weathered  red¬ 
dish-brown  on  fractures. 

Hard,  brownish- gray  shaly  dolo¬ 
mite.  Paper-thin  shaly  seams. 
Hard,  brownish-gray  dolomite. 
Vuggy,  fractured,  fractures 
partially  resealed. 

As  above,  except  highly  fractured. 


Weathered  and  vuggy  fractured 
dolomite,  some  fractures  resealed 
with  ealclte. 


Brownish-gray  earthy- textured 
dolomite,  weathered  on  vertical 
fractures. 

Brown  and  gray-brown  mottled, 
shaly,  vuggy,  weathered  dolomite. 
Very  shaly  142.2  -  143.2  ft. 


Brownish-gray  and  tan  mottled, 
dense  dolomite. 

Brownish-gray  highly  fractured 
shaly  dolomite,  weathered  on 
fractures. 

Hard,  brownish-gray  vuggy  dolomite. 

Hard,  light  gray  to  brownish-gray 
dense  limestone  with  dolomitic 
patches  and  styloiite-like  seams. 

As  above,  with  shaly  streaks. 


Brownish-gray  earthy-texturad 
shaly  dolomite. 
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Gibbar  Quarry  No.  4 


150.0  -  153.4 


Light  brownish-gray  earthy- 
textured,  shaly,  fractured 
dolomite,  weathered  along 
fractures. 


153.4  -  153.8 


153.8  -  156.4 


156.4  -  158.2 


Light  gray,  dense,  fine-grained 
limestone,  fractures  sealed  with 
calcite. 

Brownish-gray  to  dark  gray 
mottled  dense  dolomite.  Vertical 
fractures  along  entire  length. 

As  above,  except  contains  thin 
shale  laminations. 


1  SR. 2 


End  of  core. 
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West  Lake  Quarry  No.  5 

dSJiWft) 


Not  sent. 


Light  brownish  (tan)  massively 
bedded  oolitic  limestone  with 
vertical  fracture  along  entire 
length.  Material  on  one  side  of 
fracture  is  limestone,  on  other 
side  material  is  reddish  brown 
calcareous  soil-clay.  Core  shows 
evidence  of  solution  along  fracture, 
probably  from  water  moving  in  a 
horizontal  direction.  Soil-clay 
seam  10.7  -  11.0  ft. 

Tan,  massively  bedded  oolitic  lime¬ 
stone  with  occasional  stylolites. 
Stylolitee  at  12  2,  13.2,  13.3  ft. 
Fractured  from  14.6  -  15.3-ft  with 
evidence  of  solution  along  fracture. 


No  recovery  -  Note  on  box. says 
"Clay  washed  away." 

Oolitic  limestone  as  above. 
Fractured;  solution  evidence  along 
fracture. 

No  recovery;  Note  on  box  says 
"Clay  washed  away." 
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Figure  3  . 
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West  Lake  Quarry  No.  5 
Little  Rock  Lanoing,  Missouri 
Hole  KSG/iA 
(STL- IS  G-2) 


0.0  -  1.0 


1.0  - *5.0 


Light  brownish-gray,  dense,  medium- 
grained  oolitic  limestone. 

Dense,  massively  bedded,  brownish- 
gray,  fine  to  medium-grained  fos- 
siliferous  limestone.  Fractured 
from  2.5  -  3.0  ft. 


5.0  -  14.2 


As  above,  with  black  chart  nodules 
up  to  3  in.  in  diameter  in  *ona 
from  5.0  -  9.8  ft. 


14.2  -  20.0 


Dense,  massively-bedded,  brownish- 
gray,  fine-grained  fossiliferous 
limestone  with  occasional  chert 
nodules.  Chert  band  0.1  ft  chick 
at  18.5  ft. 


Figure  4 
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West  Lake  Quarry  No. 
Hole  WSC/lA 


20.0  -  30.3 


Dense,  massively-bedded,  fine  to 
medium-grained,  gray  to  bfownish- 
gray,  fossiliferous  limestone. 
Fractures  from  19.9  -  21.0  ft  and 
24.6  -  26.7  ft.  Chert  nodule  at 
30.2  ft. 


30H  30.3  -  32.0 


As  above,  except  containing  zones 
of  disseminated  shale. 


32.0  -  32.6 

HZj  32.6  -  33.8 

A 

3.  33.8  -  40.0 


Gray  shaly  limestone  with  numerous 
shale  laminations. 

Light  gray  fine-grained  dense  lime¬ 
stone  with  tan  chert  nodules. 
Fractured,  32.6  -  33.8  ft. 

Light  brownish- gray,  medium-grained 
dense  limestone  with  stylolites  at 
35.1,  35.6,  and  35.8  ft.  Chert 
nodules  at  34.9  ft.  Limestone  may 
be  slightly  porous. 


West  Lake  Quarry  No.  5 
Hole  WSG/iA 


40.0  -  42.4 


42.4  -  43.6 


43.6  -  44.7 


44.7  -  53.3 


51.0  1 


53.3  -  54.5 


54.5  -  56.2 


56.2  -  56.6 
56.6  -  59.4 


59  A  -  62.3 


Lip, he  brownish- gray  medium- 
grained  limestone  as  above. 


As  above,  but  with  thin  shale 
laminations. 

Light  brownish-gray  dense  madium- 
grained  limestone. 

Brownish- gray,  fine-graiaed  lime¬ 
stone  with  numerous  thin-  shale 
laminations  and  a  few  stylolites. 


Small  zone  of  dolomite. 


Gray,  medium-grained  stvlolitic 
limestone. 

Brownish-gray,  dolomitic  limestone 
becoming  progressively  softer  down 
to  56.2  ft. 

Soft,  weathered  dolomitic  limestone. 
Brownish-gray  dolomitic  limestone  and 
calcareous  dolomite  with  numerous 
chert  nodules.  Fractured  from 
57.5  -  58.8  ft. 


Light  brownish-gray  sublithographic 
stylolitic  limestone. 
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West  Lake  Quarry  No.  5 
Hole  WSG/1A 


59.4  -  62.3 


4  ^ 
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62.9  -  64.0 


64.0  -  65.2 


65.2  -  70.8 


70.8  -  74.2 


$  <  A 

*>  * 


74.2  -  75.4 


75.4  -  76.4 


76.4  -  78.2 


Light  brownish-gray  sublithogr-tohic 
dense  iimestone  with  fairly  open 
st ylolitcs  every  3  to  6- in.  Tan 
to  gray  chert  nodules  over  entire 


zone. 

62.3  -  62.9  Hard,  brownish-gray  chert. 


Brownish-gray  dense,  mediun- 
grained  limestone,  stylolites 
at  62.9  -  63.1  ft. 

As  above  except  finer  grained  and 
containing  chert  nodules. 

Dense  medium  gray,  medium-grained 
stylolitic  limestone.  Stylolites 
at  65.2,  65.7,  66.2,  66.4,  67.4, 
67. S,  67.9,  68.8;  1/2- in.  shale 
streak  at  68.5  ft.  Vertical  frac¬ 
ture  from  68.6  to  70.8  ft. 


Brownish-gray,  fine-grained  lime¬ 
stone  with  thin  shale  laminations 
every  few  inches.  Very  shaly  from 

73.4  to  74.4.  Chert  nodules  from 

72.4  -  73.4.  Fractured  from  70.8  - 

73.4 


Dense  medium-grained  limestone  with 
chert  nodules. 

Brownish-gray  fine-grained  lime¬ 
stone  with  thin  shale  laminations. 
Brownish-gray  medium-grained  lime¬ 
stone  with  few  chert  nodules  sty¬ 
lolites  at  77.8,  73.0  ft. 


78.2  -  80.2 


Brownish-gray,  medium  grained  lime¬ 
stone  with  thin  shale  laminations. 
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'•test:  Lake  Quarry  No.  5 
Hole  VSG/1A 


80.2  -  83.7 


83.7  -  84.9  ■ 


84.9  -  89.0 


89.0  -  91.3 


91.3  -  92.9 


92.9  -  94.8 


94.8  -  99.0 


Medium-grained,  light  brownish-gray 
dense  limestone  with  occasional 
shaiy  streaks  and  stylolites.  Frac¬ 
tured  81.4  -  81.7  ft. 


Yellowish-gray  fine-grained  earthy- 
textured,  porous,  softer,  doloraitic 
limestone. 

Light  brownish-griy  medium  grained 
dense  limestone;  soft  streak  from 
85.8  -  85.9;  stylolites  at  87.2  and 
88.7;  ahaly  streaks  at  86.9  and 
88.2. 


Limestone  grades  back  into  the 
yellowish-gray,  soft,  earthy-" 
textured,  doloraitic  variety.  No 
shale  or  stylolites. 


Dense,  brownish  to  yellowish-gray 
medium-grained  limestone  with 
stylolites  at  91.3,  91.6,  91.8, 

92.0,  92.6  ft. 

Limestone  grades  baek  to  yellowish- 
gray,  softer,  medium- grained  to 
earthy-textured  doloraitic  variety. 
Fractured  from  92.9  -  94.0  ft. 

Tan  to  brownish-gray  medium- grained 
dense  doloraitic  limestone;  stylolites 
at  94.8,  95.2,  95.5,  97.0,  93.1  ft. 
Fractured  from  93.6  -  96.5  ft. 


99.0  -  99.6 
99.6  -  100.0 


Dark  gray  "poker  chip"shale. 

Gray,  fine-grained  snaiy  limestone. 


ihKahCfJfrAH 


West  Lake.  Quarry  No.  5 
Hole  WSG/1A 


Light  gray,  hard,  dense,  very 
fine  grained  to  sublithographic 
limestone  and  dolamitic  limestone, 
massively  beddeo. 


Light  gray,  hard,  dense,  sublitho¬ 
graphic  limestone  and  do  ■>itic 
limestone  with  thin  shale  lamina¬ 
tions.  Shale  at  103. S,  104.0, 
104.1,  104.3,  104.6,  103.3,  105.4, 
and  105.8  and  more  numerous  below. 


End  of  core. 
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West  Lake  Quarry  No.  5 
Hole  WSC/1B 
(STL- 19  G-2) 


3 


? 


Broken  nibble  composed  of  hard, 
light  brownish-gray,  medium- 
grained  limestone. 

Broken  rubble  composed  of  soft, 
porous,  earthy- textured,  yellowish- 
gray,  dolomitic  limestone. 

Rubble  consisting  of  hard  limestone 
as  in  0.0  -  1.3  ft  interval. 


Highly  fractured,  yellowish-gray  soft 
earthy- textuied  coloraitic  limestone. 
Limestone  grades  into  hard,  medium¬ 
grained,  brownish-gray  massively- 
bedded  dolomitic  limestone.  Vertical 
fracture  throughout  entire  interval. 


As  above,  but  becoming  finer  grained 
with  increasing  depth. 

Greenish-gray  "poker  chip"  shale. 
Light  brownish- gray,  massively- 
bedded  hard,  sublithographic  dolor 
tnitic  limestone.  Fractured  from 
14.0  -  15.0  ft. 


End  of  core. 
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Figure  5 
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siatc.  ;:-$gour 


— ■  -3- _ , _ _ _ _ _ 

-*a.  symbol  no. STL- 19  c-l _ 

>.GCA7,<W:  Sec  11,  R  12  E.  T  35  N.  Perry  C 
Missnu  ri 


RIPRAP 

DATA  SHEET  {pate _ ^ 

- ^  A- 12.  _2flXC_ 

X.ZX  PwntY*-.^is.MurU  tLIuX  ligiL&K 


sampled  *V.  Sc.  Louis  DisCrict 


testeo  tor.-  JCaskaslcia  River,  Illinois.  Navigation  ImDrovcment 


PROCESS.nC  •CfO«l  TESTING 


GEOLOGIC  A*.  rOAMATlON  AND  AGE 


(CPD-C  IOJ)(CUM.*r«  PASSING) 


**c-  I SULK  SP  CM  ,  SAT  SURE  OUT  (CRD'C  107,10*): 


AasORPTOM,  PE*  CENT  (CAO-C  IOT.IOS): 


organic  impurities,  ric.  no  (cro-c  m): 


sort  PAATICLLS,  PE*  CENT  (C»D-C  ISO)' 


per  cent  lighter  thansp.gr.  flcao-ci?a) 


PER  cent  ELAT  AND  ELONGATED  (CRD- C  nS.iJG): 


WEKXTEO  AV.  <fc  LOSS,  SCYC  M3SOs.(t‘>  4-l',  »A-i)(CE:0-C  IIS) 


ARRASIOM  LOSS  (L.  A  (CRD -C  117) 


UNIT  WT.,  LSACU  E T  CCRO-C  1Q> 


Toughness  (CRD-C  132 


COAL  ANO  LIGNITE,  1*  (CAD-C  I22)l 


SPEOEiC  «CAT,  STuAJS/OCG.  T.  (CAO-C  124): 


REACTIVITY  WITH  MoOH  (CAO-C  II*)' 


MORTAR -MAKING  PROPERTIES  (C»0  -  C  II*) 

TYPE _ CEMENT,  RATIO _ DATS, _ %, _ OAVS, _ *L 


linear  thermal  EXPANSION  xiO  Vote.  E.  (CRD-C  I2S,I2*)' 
f  ROCK  TYPE  t  PARALLEL  I  ACROSS  !  &*  I  AVi RAGE  i 


(•iCRD-CiGS  (P)CAD-C  lOA 


EINC  AGGREGATE 


S  MO  !  »  MO  »  MO.  12  MO 


MORTAR -BAR  EXPANSION  AT  I00rt<7«  ECAO-C  I2J) 


LOW -A-.K.  CEMENT:  *To  No,0  EOUIVALCNT: 


h.Ch  -alk. CEMENT:  «*»  N« ,0  EOmVA LENT : 


SOUNDNESS  IN  CONCRETE  (C»0 -C  40,  114): 


COARSE  AGGREGATE 


WES  FORM  726  JAN.  1951 
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Riprap  Data  Sheet 


Concrete  Division 
P.  0.  Dr.iwr  2131 
Jackson,  Mississippi 


SCorps  of  Engineers,  HSAE 


Project  Date 

Kaskaskia  River,  Illinoi9,  Navigation  Improvement _ May  1965 


STL-19  G-l  (6-in.  Core)  Gibbar  Quarry  No.  4 


Toughness. (CRD-C  132); 


Test  No. 


_ Height  of  Blow  at  Failure,  a a 

Perpendicular  to  Plane  Parallel  to  Plane  of 

of  Structural  Weakness  Structural  Weakness _ 

Limestone  Dolomite  Limestone  Dolomite 


1  6 

2  8 

3  6 

Avg  7 


4  5 

6  5 

10  6 

7  5 


9 

4 

8 

7 


Freezing  and  Thawing 

in  Water  and  Alcohol  (CRD-C  144) 

Type  of 

Specimen 

Original 
0D  wt. 

Final  0D  wt. 
of  Fragments 
Larger  Than 

25  Z  of 

Original  wt. 

Wt  Loss 
During 

Cycles 

Stone 

No. 

e 

R  Z 

Test,  Z 

Completed 

Limestone 

1 

3710 

0  0.0 

100 

14 

2 

5567 

5552  99.7 

0.3 

20 

3 

5233 

4917  94.0 

6.0 

20 

Dolomite 

Avg 

1 

5403 

3728  69.0 

35.4 

31.0 

20 

2 

5598 

5465  97.6  . 

2.4 

20 

Riprap  Data  Sheet 


1.  Samples  were  taken  from  the  intervals  shown  below  for  riprap 
tests: 


Deoths, 

ft 

Rock  Tvpe 

39.4 

CO 

40.3 

Dolomite 

54.5 

to 

55.6 

59.6 

to 

60.6 

68.1 

to 

69.0 

79.4 

to 

80.3 

82.4 

CO 

83.5 

Limestone 

36.4 

to 

87.3 

V5.7 

to 

96,8 

104.6 

to 

105.7 

117.0 

to 

118.0 

2.  After  20  cycles  of  freezing  and  thawing  according  to  CRD-C  144, 
the  following  observations  were  made: 

a.  Limestone:  Piece  1  had  fragmented  into  pieces  weighing  less 
than  25  percent  of  the  original  weight-  Piece  2  had  'ost  minor  amounts 
of  raateri.nl;  Piece  3  slightly  more;  both  were  fragile. 

Dolomite:  The  chert  band  in  Piece  1  was  disrupted;  its 
weight  c  .ned  with  the  weight  of  the  otherwise  unaffected  end  of  the 
slab  was  31  percent  of  the  original.  Losses  from  the  other  two  pieces 
were  trivial. 
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. . . 


Fig.  IB.  Gibbar  Quarry  stone  tested  for  freezing  and  thawing  in  an  0.5 
percent  solution  of  water  and  alcohol. 


•  *7o  NojO  cOoiVAi.C^T:  j 


|  n.Cn-Ai.rt.CEM£VT:  *7o  NcjO  ECCIVACEnT:  I  | 


SOUNDNESS  IN  CONCRETE  (CRD-C  *0,  II* 


Fine  ACC. 


INE  ACC. 


PETROGRAPHIC  OATA  CCRD-C  127): 


COARSE  ACG: 


COARSE  AGC- 


WES  FORM  726  JAN.  IS5I 
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Corps  of  Engineers,  USAS  Riprap  Data  Sheet 


Concrete  Division 
P.  0.  Drawer  2131 
Jackson,  Mississippi 


Project 

'  Kaskaskia  River,  Illinois, 

Date 

Navigation  Improvement  May  1965 

STL- 19  G-2  i 

(6- in.  Core)  Weat  Lake  Quarry  No.  5 

Toughness  (CRD-C  132): 


_  Height  of  Blow  at  Failure,  cm _ _ 

Perpendicular  to  Plane  Parallel  to  Plane  of 

Test  No.  of  Structural  Weakness  Structural  Weakness 


Soft  Soft 

Dense  Shaly  Weathered  Oolitic  Dense  Shaly  Weathered  Oolitic 


Freezing  and  Thawing  in  Water  and  Alcohol  (CRD-C  144) 


Fiual  OD  wt. 
of  Fragments 
Larger  Than 


Original 

25  Z  of 

Wt  Loss 

Type  of 

Specimen 

OD  wt. 

Original 

wt. 

During 

Cycles 

Stone 

No. 

K 

g 

Z 

Test,  Z 

Completed 

Dense 

1 

5133 

5113 

99.6 

0.4 

20 

Limestone 

2 

5035 

4745 

94.2 

5.8 

20 

3 

4443 

3806 

85.7 

14.3 

14 

Avg 

6. 8 

Shaly 

1 

5122 

50S1 

99.2 

0.8 

20 

Limestone 

2 

5422 

4201 

77.5 

22.5 

17 

3 

5124 

4935 

96.3  • 

3.7 

20 

Avg 

5.0 

Soft 

1 

4576 

4465 

97.6 

2.4 

20 

Weathered 

2 

4265 

4238 

99.4 

0.6 

20 

Limestone 

3 

4504 

4267 

94.7 

5.3 

20 

Avg 

2.8 

Oolitic 

1 

44  30 

4419 

99.7 

0.3 

20 

2 

5325 

5315 

99.8 

0.2 

20 

3 

4563 

4553 

99.8 

0.2 

20 

Avg 

0.2 

WES  Form  No.  1115 
Rev.  March  1964 


I 

I 

I 


i 

& 


E 


1 


i 


1.  Samples  were  taken  frorafthe  intervals  and  holes  shown  below 
for  riprap  tests: 


Oolitic  Limestone  Shalv  birr.es tone 


Deoth, 

ft 

Hole 

Depth. 

ft 

Hole 

11.5  to 

12.2 

WSG-1 

42.3  tb 

43.3 

WSG-1A 

12.2  to 

13.1 

WSG-1 

45.7  to 

46.3 

WSG-1A 

17.7  to 

18.7 

WSG-1 

48.3  to 

49.3 

WSG- 1A 

20.6  to 

21.3 

WSG-1 

75.4  to 

76.2 

WSG- 1A 

30.3  to 

31.0 

WSG-1 

79.1  to 

SO.  2 

WSG- 1A 

Soft  Weathered 

Limestone 

Dense 

L»1tug  s 

tone 

Deoth,  ft 

Hole 

Death, 

ft 

!i  'ie 

84.1  to  84.8 

WSG-1 A 

6.5  to 

s.o 

WSG- 13 

89.2  to  89.7 

WSG-1A 

8.4  to 

9.2 

WSG- 1A 

89.7  to  90.4 

WSG- 1A 

23.0  to 

24.2 

WSG- lA 

90.4  to  91.1 

WSG- 1A 

32.8  to 

34.0 

WSC-i 

64.0  to 

65.0 

WSG- 1A 

2.  After  20  cycles  of  freezing  and  thawing  according  to  CRD-C  144  ! 

the  following  observations  ware  made: 

i 

a.  Dense  limestone:  Pieces  1  and  2  optically  unaffected. 

Piece  3  broke  into  three  fragments  along  an  old  crack. 

I 

I 

i 

b.  Shalv  limestone:  No  effect  on  Piec-*  1.  Pieces  2  and  3  \ 

i 

broke  into  two  and  three  fragments;  rock  still  strong.  i 

i 

c.  Soft  weathered  limestone:  No  effect  on  Pieces  1  and  2.  !,». 

Some  surface  spalling  around  old  cracks  in  Piece  "3.  Rock  still  strong.  j 

d.  Oolitic  limestone:  The  test  had  practically  no  effect  on  j 

I 

the  three  pieces  of  rock,  . 
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L*6.  SYMBOL  NO.: 


STATC:  Tllinoig  INDEX^JO:  RIPRAP  TCSTCO  BY:  I1q ,  ,..c 

LA-:  3S _ long. i  90 _ DATA  SHEET  date--  ;-;ay  1965 _ 

las.  SYMBOL  NO,:  q-H.-lO  C-V,Q  nnH  r.-th\) _ TYPE  Of  MATCRlAL:  LcdRG  TOCk 

location:  See  16 ,  K  9  W.  T  5  S,  Randolph  County,  Illinois,  1/2-miIc  N  of 

Prairie  du  Rocher,  Illinois  _ 

producer:  Stotz  Quarry.  Prairie  du  Rocher.  Illinois 


sampled  by:  sc,  Tionis 

TESTto  tow i  KnsPnskla 

PBOCESSING  BEFORE  TESTING: 


GEOLOGICAL  FORMATION  AND  AGE1 

GRAOINF  (CRO-C  l03)(CUM.*7o  PASSING): 
SIEVE  3-«'l|f-3'  J-li'"«*r  ACC. 

6  IN. 

5  IN. 

4  IN. 

3  IN.  ~  j  ~ 

2^  in.  —r~  — 

2  IN. 

| 

I  IN. 

T>^ 

_ 

l'».  j  |  1  _ 

NO.  4 
NO.  6 
NOll6 
NO  30 
NO  SO 
NO.  I  00 

N0.200!  ~ 

-  200  J 

r.M?b>,  I 

(,)CRD-C  105  (b/CRw  • 


TEST  RESULTS 


C-?A _ l£r3£ _ 

’nseShaly  IDensi  fine 
Lisles  toke  agg 


■  BULK  SP.  GR,SAT  SURF  DRY  (CRO-C  I0T,I08):  y 

ABSORPTON,  PER  CENT  (CRD-C  107,106):  q. 

ORGANIC  IMPURITIES,  FIG.  NO  (CRD-C  121):  -  - - 

SOFT  PARTICLES,  PER  CENT  (CRD-C  130): 

PER  CENT  LIGHTER  THAN  SP. G»__(CRD-C  129): 

PER  CENT  f  LAT  AND  ELONGATED  (CRO-C  *18,120): 

WEIGHTED  AV,  V.  LOSS,  S  CYC.  MgSO.(lc>  £-1*  “A-^^RO-C  IIS) 
ABRASION  LOSS  (L.  A  ),**>.  (CRO-C  117).  TO  J 

UNIT  WT.,  LB/CU  FT  (CRO-C  JO?):  ]C'l.' 

_  Touphness  ( CRD-C  132)  ; _ 7/7- 

COAL  AND  LIGNITE,  •*>  (CRD-C  122):  -  - 

SPECIFIC  HEAT,  BTU/LB/DEG.  F.  (CRD-C  I2A): 

REACTIVITY  WITH  NaOH  (CRD-C  l26)|Sc,-rJJ/L 

RCjfnM/f 

MORTAR -MAKING  PROPERTIES  (CRO-C  116) 

*‘YP£ _ CEMENT^  RATIO _ DAYS, _ % _ 

| LINEAR  THERMAL  EXPANSION  XIO  VOEG.  F.  (CRO-C  I?S,I26) 


7/7*:  7/3*j  8/7^j. 


I  MORTAR  -  BAR  EXPANSION  * 


.  *To  (CRO-C  123)*’ 


FINE  AGGREGATE 


COARSE  aggregate 


3  MQ.  6  MO.  0  MO.  |  *2  MO.  I  3  MO.  I  6  MO  1  0  MO.  1  l?  MO. 


LOW-ALK.  CEMENT:  •*>  No  jO  EOUIVALENT: 

HIGH -ALK. CEMENT:  to  No,0  EQUIVALENT: 

SOUNDNESS  IN  CONCRETE  (CRD-C  40;  114): 

FINE  AGG.  COARSE  AGG* 

Fine  AGG.  COARSE  AGG* 

PETROGRAPHIC  data  (CRO-C  127): 


FIT  J  HW  -CD  j  MO-r.w  I 


RCMARKssiThe  number  to  the  left  is  the  height  of  the  blow  at  failure  in  an, 
perpendicular  to  the  structural  weakness  and  the  number  to  the  right  is  the 

height  of  the  blow  parallel  to  the  structural  weakness  of  the  sample, _ 

WES  FORM  726  JAN.  1961  ^ 


i  f  »t *rw**nw  TTH‘VI V  P  !77r»9TOYfg 


Corps  of  Engineers,  USAE 


Riprap  Data  Sheet 


Concrete  Division 
1*.  0.  Drawer  2111 
Jackson,  Mississippi 


i _ _ 

Project 

Date 

Kaskaskia 

River,  Illinois 

,  Navigation  Improvement 

May 

1965 

STL- 

L9  G- 3(A)  Upper 

13-ft  and  middle 

10-ft  ledges,  Stotz 

Ouarrv 

Toughness 

(CRD-C  132): 

Height  of  Blow 

at  Failure, 

cm 

Perpendicular  to  Plane 

Parallel 

to  Plane 

of 

Test  No. 

of  Structural  Weakness 

Structural  Weakness  I 

Dense 

Shaly  Dense 

Shaly 

Limestone 

Limestone  Limestone 

Limestone 

X 

5 

7 

6 

b 

2 

8 

8 

9 

10 

3 

6 

7 

6 

7 

Avg 

7 

7 

7 

8 

Freezing  and  Thawing  in  Water  and  Alcohol 

(CRD-C  144) 

i 

Final 

OD  wt. 

of  Fragment* 

Larger  Than 

Original  25  %  of 

Wt  Loss 

Type  of 

Specimen 

OD  wt.  Original  vt. 

During 

Cycles 

Stone 

No. 

K  R 

% 

Test,  % 

Completed 

Dense 

1 

4006  3969 

99-1 

0.9 

20 

Limestone 

2 

4520  4509 

99.7 

0.3 

20 

3 

4584  4521 

9S.6 

1 .4 

20 

Avg 

0.9 

Shaly 

1 

4274  3658 

0 

14.4 

20 

Limestone 

2 

4232  4178 

93.7  . 

1.3 

20 

3 

4425  4400 

99.4 

0.6 

20 

Avg 

7.8 

WES  Fora  No.  1115 
Rev.  March  IS 64 


Corps  of  Engineers,  USAE 


Riprap  Data  Sheet 


Concrete  Division 
P.  0.  Drawer  2131 
Jackson,  Mississippi 


Project  Date 

i  Kaskaskla  River,  Illinois,  Navigation  Improvement _ May  1965 


STL-19  G-3(3)  Lower  14-ft  Ledge,  Stotz  Quarry 


Toughness  (CRD-C  132) : 


_ Height  of  Blow  at  Failure,  ca _ 

Perpendicular  to  Plane  Parallel  to  Plane  of 

Test  No.  of  Structural  Weakness  _ Structural  Weakness 


1  6 

2  9 

3  9 

Avg  8 


8 

7 

6 

7 


Freezing  and  Thawing  In  Water  and  Alcohol  (CRD-C  144) ; 


Type  of 
Stone 

Specimen 

No. 

Original 
OD  vt. 

R 

Final  OD  wt. 
of  Fragments 
Larger  Thar. 

25  X  of 
Original  wt. 

R  X 

Wt  Loss 
During 
Test,  X 

Cycles 

Completed 

Dense 

1 

4301 

42C2 

99.6 

0.4 

20 

Limestone 

2 

5248 

5228 

99.6 

0.4 

20 

3 

4487 

4463 

99.5 

0.5 

20 

Avg 

0.4 
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.  Art  &£X.'i&Kt t&Sfl&.i  1 


StOtZ  AuaMV  Leml  Wflu  I 


a.  Before  test 


.sW  J&.MAttit  -1 tfti’iC'  ■MBiMfJiti 


I 

I 


t*. 

| 

& 


E 


1 


£ 


\ 


a.  Before  test 


b.  After  test 

Fig.  3C.  Stotz  Quarry  stone  from  ledge  3  tested  for  freezing  and  thawing 
in  an  0.5  percent  solution  of  water  and  alcohol. 


n 

t 


8 


aiattag£agi^3Sahfi£as&2 


t 

i 

$ 


s, 

I 


»S**  ** 


STATE:  '.[i^xOl-ri 

INDEX  NO 

LAT.:  7ft 

LONG.. 

L*3.  SYMBOL  MO.:  CV^ 
locat'On:  SCC  !2.  ; 


sampled  bv  St.  Loul: 
TC3TC0  for.  K.isknskl. 

PROCESSING  BEFORE  TESTINC 


RIPRAP  2£1 1 

DATA  SH££T  date 


TESTED  BY:  ?-r* 


4(D)TyPC  0F  maTCP«al! 

icvicve  Countv .  Mir,: 


GEOLOGICAL  FORMATION  AND  AGE:  fta| 

Aga _ 

GRADING  (CRO-C  l03)(CUM.*7o  PASSING): 
SIEVE  3-«'|li-3* 


_W___ 

NO  A 
NO.  8 
NOI8  | 
NO  30  i 
NO.  50  | 
NO.  1 00 
N0.200  | 


TEST  RESULTS  ] 

^3-' 

I 

• 

•1 

2 

BULK  SP.  GR,SAT  SURF  DRY(CRD-C  107,108): 

2,61 

2.64 

ABSORPTION,  PER  CENT  (CRD -C  107,108): 

1,6 

0.7 

ORGANIC  IMPURITIES,  TIG.  NO  (CRO-C  121)' 

SOFT  PARTICLES,  PER  CENT  (CRD-C  130): 

PER  CENT  LIGHTER  TKANSP.GR.  (CRD-C  120). 

PER  CENT  FLAT  ANO  ELONGATED  (CRO-C  119,120): 

_ 

(weighted  av.  <U  LOSS,  5  eve.  m9so4(<c>  *4- i) (cro-c  ns) 

ABRASION  LOSS  CL.  A.),»&,  (CRD-C  1 17)* 

26.6 

24.7 

UNIT  WT.,  LB/CU  FT  (CRD-C  107): 

152-  6'15£.5 

Toughness  (CRD-C  132}: 

7/9 

COAL  AND  LIGNITE,  •*>  (CRD-C  122): 

SPECIFIC  HEAT,  0TU/LB/DEG.  F.  (CRD-C  124): 

REACTIVITY  WITH  NoOH  (CRD-C  120V  Sc,r*M/L 

Rc^mM/L' 

MORTAR-MAKING  PROPERTIES  (CRD-C  ll«) 

TYPE  CEMENT,  RATIO  DAYS, 

-Middle-Mi  saissipplaa - 

iG-  3 AG-  3B.G-3C  ‘C-3Cr,-3~ 


bSaS 


a*o  ?  c  j 

sS  <y>.  o) 


I  LINEAR  THERMAL  EXPANSION  XlO  *OEG.  F.  (CRD-C  125,126): 


-  200** 

— 

f.m5dj 

_ 

(•)  CRD- 

C  105 

CbJCRD-C  1 

04  j 

(•)  CRD-C  105  (  b)  C  R  D  -  C  1Q4  |  MQRTAR: 

MORTAR-SAR  EXPANSION  AT  IOOFf  «7o  (CRD-C  123):  I— 


FINE  AGGREGATE 


COARSE  AGGREGATE 


12  MO.  I  3  MO. 


LOW -ALK.  CEMENT:  *7o  No  jO  EQUIVALENT : 

HIGH -ALK. CEMENT:  *76  No*0  EQUIVALENT: 

SOUNDNESS  IN  CONCRETE  (CRQ-C  40,  f  14): _ 

FINE  AGO.  COARSE  AGG* 

FINE  AGG.  COARSE  AGG* 

PETROGRAPHIC  OATA  (CRD-C  127): 


«  MO. 

a  mo. 

12  MO. 

FIT 

hw-CD 

MD-CW 

- J 

remarks:  number  co  the  left  is  the  height  of  the  blow  at  failure  in  ca, 

perpendicular  to  the  structural  weakness  and  the  number  to  the  right  is  the 
height  of  the  blow  parallel  to  the  structural  weakness  of  the  samples. _ 
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WES  FORM  726  JAN.  S9S5 


AU1UI 


Corps  of  Engineers,  USAE 

Riprap  Data  Sheet 

Concrete  Division 

P.  0.  Drawer  2131 
Jackson,  Mississippi 

Project  Dote 

Kaskaskla  River,  Illinois,  Navigation  Improvement  May  1965 

STT.-19  G-4 (A)  Ledge  No.  1.  Bussen  Ouarrv 

Toughness  (CRD-C  132): 

Height  of  Blow  at  Failure,  era 

Lar  to  Plane  Parallel  to  Plane  of 

ral  Weakness  Structural  Weakness 

Pe rpendicu 
Test  No.  of  Structu 

16  8 

2  8  10 

3  8  9 

Avg  7  9 

Freezing  and  Thawing  in  Water  and  Alcohol  (CRD-C  144) ; 


Type  of 
Stone 

Specimen 

No. 

Original 
OD  wt. 

...  R  .... 

Final  OD  wt. 
of  Fragments 
Larger  Than 

25  X  of 
Original  wt. 
_  7. 

Wt  Loss 
During 
Test,  X 

Cycles 

Completed 

Dense 

1 

3272 

3261 

99.7 

0.3 

20 

Limestone 

2 

&Q38 

4052 

99.1 

0.9 

20 

O 

-» 

5313 

5308 

59.9 

0.1 

20 

Avg 

0.4 

WES  Fora  So.  1115 
Rev.  March  1964 
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Riprap  Data  Sheet  .  Concrete  Div 


vosxaskia  River,  Illinois,  Navigation 


STL- 19  G-4(D),  Ledge  No.  4,  Dussen  Quarry 


Toughness  (CRD-C  112) : 


Height  of  Blow  ac  Failure,  cr. 
?erpendicular  co  Plane  ?<;«..•><,  to  Plan-.-  of 

Test  No.  of  Structural  Weakness  Structural  Weakness 


Freezing  and  Thawing  in  Water  and  Alcohol  (C:Q-C  JL4 4)j 

Final  OD  wt. 
of  Fragr..ents 


Type  of 
Stone 

Dense 

Limestone 


Specimen 

No. 


Larger  Than 


Original 

25  4  o: 

Wt  L ■**.»; 

OD  wt. 

Origin- 

I  vt. 

Du> ing 

Cv cle« 

8 

'/. 

4932 

4925 

99.9 

0.1 

20 

4722 

4719 

99.9 

0.1 

20 

4319 

4300 

99.6 

0.4 

20 

0.2 

S  Form  No.  1115 

rch  T9  64 
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■  Chmli£  Bus sen  Qwiwy  Lcmjc  No*  3  Do«  LS.  jg 


b.  After  test 


F- 6.  4D.  Bussan  Quarry  stone  from  ledge  3  tested  for  freezing  and  thawing 
in  an  0.5  percent  solution  of  water  and  alcohol. 


wAB.  SYMBOL  NO.* 


locat.cn 


INDEX  HQ 


LONG. 


RIPRAP 

DATA  SHEET  ] oat e 


icsrro  i.v 


TV  PC  or  MATCRJA*. 


AMPLCO  BY:  q 


PROCESS.NG  GEFC^C  TESTING. 


GEOLOGICAL  FORMATION  AND  ACE 


(CRD-C  l 03)(CUM.  •f©  PASSING) 


TEST  RESULTS  J 


NO  4 

! 

no.  a 

! 

NQI6  ; 

i 

•NO  SC 


NO  SO  I 


NO  100 


-  200  j 


ACC*  |  BULK  SP.  G«,SAT  SORE  DRY (CRO-C  107,100): 


ABSORPTION,  per  CENT  (CRD-C  107,100): 


I  ORGANIC  IMPURITIES,  FIG.  NO  (CRD-C  121): 


SOFT  PARTICLES,  PER  CENT  (CRD-C  130): 


PERCENT  LIGHTER  Than  ->P.GR  (CRD-C  129):  i 


PER  CENT  Flat  anD  ELCNCATED  (CRD-C  M9,i20): 


WEIGHTED  AV.  LOSS,  S  CYC.  M3S04(lc>  j-l#,  «4-  j)(CRO-C  US) 


ABRASION  LOSS  (L  A  ),**>,  (CRD'C  117): 


UNIT  WT.,  LB/CU  FT  (CRD-C  1Q7): 


CRD-C  132 


(CRD-C  1 22) 


SPECIFIC  HEAT,  BTu/LB/DEG.  F.  (CRD-C  124): 


REACTIVITY  WITH  No0H  (CRD-C  I26)| Sc.rrxM/L*4 

j — J. - i 


MORTAR-MAKING  PROPERTIES  (CRD-C  HO) 
TYPE _ CEMENT,  RATIO _ DAYS_ 


LINEAR  THERMAL  EXPANSION  XlO  VDEG.  F.  (CRD-C  I2S,I26): 


PARALLEL  I  ACROSS 


ROCK  TYPE 


(•i  CRD-C  IGS  (b)CRD-C  104 


MORTAR- BAR  EXPANSION  AT  I00F,  Vo  CCRD-C  123): 


FINE  AGGREGATE 


3  MO.  0  MO.  9  MO. 


|fi*H3*StriL-Mn*Llll4iTirr- 


•7o  NoaO  EQUIVALENT: 


*7o  No jO  EQUIVALENT 


P.D-C  40.  114): 


FINE  AG G. 


PETROGRAPHIC  DATA  (CRD-C  127): 


COARSE  AGO* 


remarks:  *  The  number  to  the  left  is  t..e  height  of  the  blow  at  failure  ia  c 
oerpendicular  to  the  structural  weakness  and  the  number  to  '  *.e  ri;,;;t  is  the 
ight  of  the  blow  parallel  to  the  structural  weakness  of  tne  sample. 


ISST 


WES  FORM  726  JAN.  1951 


J u,tWAi& i *c rt AS- VJ  ‘JiS.ii'iitk. U JMlM .<J VAHiA t */J 51.W SI 


•i.V.  -i  WlA  i,yy\  *t f'l'wiJA -J*  (il\.iWi4U/)"»Sl'A'i'^iWhIW.irh!!W4iViftAy  A/’isVlKA*^ &£&&& i  i^j.1 


ia  nw&to&t:  to  ,in  **  \  iMtJjui/UtitA,  teUbtitifcii  t 


94 


.  .  -  w W,— 


Wv« i C Lj  \sf  »y  t.Sbkii  J  <■  ,  , ,j  ,  >,  w>  •  ■•••  ••» 

REPORT  OF  !  ,  v  -  „ _ .  - ,. 

y  5  *  ^ ^y  J  i  •  •»•*■»•<  »  *  )  • 

SOUNDNESS  TEST  J..ckson,  :<issi^i??i  30205 

-Lover  Miss,  Valley,  division  rc«o-c  ns; 


i  '  .u;U  .  .v„  .  vr.  /■_ 

Job  .To.  6624 _ j  Ka ok r.ckia  River  Nav.  Iren.  j  0":  .  d  T  iree-'tor.e _ 

SERIAL  NO.  fsCuKCt 

I  Southern  River  Rock  Co.  ,  C:  ,c.r  Ousrrv.  ?.Trwi  1  ~ (• .  l-'.i  ssoori 


-r.c.-.  r  Ay-"Ec,-T; 


GRAD  NG  *T!GhT  CF  TfeST  j  WE.GHT  CF  TEST'^'r^'  ' A'-  ’  '•  ...  .C^TiO  a.c  ■ 

ejewe  FOR  FRACTIONS  £EF$fi£  If  fiACT  IONS  AFTER  ,  ,  T.J  V  -ITT  c  \  ,fc”  j  CC..‘:'Ev*'cO 

S I  zl  CALCU.  AT  I  ON  TEST  (O,om»)  j  TOST  (On.**)  |A(.5^L  ;g|sf0)  ■  -.CSS  j  P£A  C£NT  ~JSS  ‘ 

!  fp*'C»nP  fi„N  1  .  K^.,  2  j  fiCK  I  j  RLN  2  I  P.  \  !  •  ;  j  s^.,  - .  >.  2  ■  .„•■  •  Ry'  ?  . 

so  ,750  r.  750-1  705.5  6S3.6j—44.3  :  7. 5  .  1  2 . £5  .  3. 75  j 

_ j  1500  .;  1S00. . | 1390. Cr' •  •> ..  b?.v  .7. 2  5.o  - ,3. £5— 2.5D-j 

totals  I  2250  i  7250  i?f!Q6 . 1.?  1  f>6_  "J  133.  0  U .1.7. _ = _ ' _ = _ •  £_£> _ AAA  ■ 


lfu-3Li23^  J3.2.7- . -  .  :.£.-£L _ 6.6.5  2 

j _ SQM  ~AT i GnTT ~/  A ■  A  A.  \S_I  5  2_J_2^2i  J. _ j 

avg  total  x^TFr  ^  .t  »■.  ^  r  .  >s  t 

NO.  PART  CUES  Af  7£  H  7c tT  1 

pl 1 7  ‘cplv  :  '  c~-c- •  ~  '  tc^TI 


CCNSTtTwCNT 

(Six*$4  to  4  in.) 


Limestone 


NC. 

?a<:T! 

Cr  l 

cles  t 

riEf  CRe 

TEST: 

RUN 

! 

KC.N-  | 

2  j 

42 

iU 

RON  RlN  j  RON  \  RUN  .^N 4  RUN  i  RUN  fv'w.\  .*<^.N  '  RwN'RUN  Rw.N  ■  A0\  RUN  * 

1  2  !  ;  Z  1  i  2  |  ••  2  ,  :  2  i  '.  2  2  ' 


Foiij 

_topy.  sv 


I---,  “■j  i''— .  ''  O  '.  23. 2;3_’  42 42^ 


/3-in.- 


r .•."recrte _ 

j  , 

GRAOiKG  n£!ChT  GF  TEST  I  WEIGhT  OF  TEST  I  %  PASSING  FINER 

for  FRACTIONS  SEFCRE  FRACTIONS  A^TER  !  S.t.E  „f TER  TEST 

CALCU-  TEST  ! Gromu  TEST  'C.-cvnii  j  AC7„a.  -  035 


|  L  AT  I  CM  _ _ _ _ 

!  fiCN  I _ R..N  2  Rl,\ 


NG.  E- 16  |  20 

20 

0- SO  i  24 


j.NO.  ICO.  PAN  j  7  j 

TOTALS  '.GO  f 


REMARKS 


■"O-.i I }  i  — i.  iv—*  — 

- 1 - 

R.N  2  .%  I  2 


;  v,E '  gp' 

1  CO-  r\L 


ED  AVERAGE 
TEC  %■  .0  .S 


_ sen*  ive:  ;  a-,  o  - .  p  :  -•_ 

avg  tctal  >.e  igate;  avg  Fv'S  '  a 


OMPJ  .  £.0 


D-EC^EO 

DATE  CF  REPORT 
V  r>  v  1 4  6  6 


»£v.  otc.  1855 


las.  symbol  NO. 


LONG.*  90 


5  G-2 


AGGREGATE  ~r>7 
DATA  SHEET  I  date 


CITED  £,V: 


TYPE  O-  VATCSIAL- 


District 


estco  for:  K~skaskia  ilivor  Nr.vi r*n 


processing  before  testing:  Crushing  and  separate 


geological  formation  and  ace-  Sec.  Genevieve  limestone  and  St.  Lnuis 


Middle  Kississinpia.n  Age 


c  grou 


GRADING  (CAO-C  I03)(CUU.«7o  PASSING): 


SESEH533B3BSE 


ABSORPTION,  PEP  CENT  (CPD-C  107,108)' 


ORGANIC  IMPURITIES,  TIG.  NO  (CPD-C  I2l)' 


S0~T  PARTICLES,  PEP  CENT  (CRD-C  130): 


PER  CENT  LIGHTER  THAN  SP.GR  (CRD-C  *2S): 


PER  CENT  FLAT  AND  ELONGATED  (CRO-C  119,120): 


'.VEICMTEO  *V.  V.  LOSS,  S  CYC.  l/gSO*(lO 


ABRASION  LOSS  (L.  A.), •%»,  (CRO-C  117)- 


UNIT  WT.,  LB/CU  FT  (CRD-C  I  Oik 


CLAY  LUMPS,  •»  (CRO-C  118) 


COAL  AND  LIGNITE,  nb  (CRO-C  122): 


SPECIFIC  HEAT,  BTU/lB/OEG.  F.  (CRD-C  *2A): 


REACTIVITY  WITH  NoOH  (CRO-C  128): 

|Rc,mM/L:i 


MORTAR-UAKING  PROPERTIES  (CRD-C  1 1C) 

TYPE _ CEMENT,  RATIO _ DAYS, _ % _ DAY" y 


LINEAR  THERMAL  EXPANSION  XIG  VDEG.  F.  (CRO-C  !2S,i2i): 


ROCK  TYPE 


(.1  CRD-C  IOS  (b)CRD-C  104 


MORTAR-BAR  EXPANSION  AT  IOOF,  *7o  (CRO-C  123): 


FINE  AGGREGATE 


3  MO.  8  MO.  8  MO  12  MX  I  3  MO.  !  S  MO 


CW-ALA  CEMENT: 


high -al*.  CEMENT: 


•70  NojO  EOU1VALEN 


Vo  Ha,0  EQUIVALENT 


SOUNDNESS  IN  CONCRETE  (CRO-C  «0,  114): 


V  COARSE  AGO:  STL- 19  G-2 


*  Poor  particle  shape  resulted  from  testing  crushed  cores. 


aggregate: 

DATA  SHEET 


mm 


ts  r oa 


|  bZFO^Z 


iijchcr.  Illinois 


jjistrac 


Bases 


j  c£c^cg*.cal  fGA:*>T:3«  age:  Snlen  limes  Conn*  Me  re 


■* 


TEST  RESULTS 


CRAO:.-.C  (CRO-C  iOHCum  -To  PASSING): 


FINE 


3-6  .ij  -3 


ACC‘  lair-K  SP.  C »  ,  S*T  SORE  Day  (CCO-C  !07t»0S>  I 


R.TGO^PTCN,  PER  CENT  (CRO-C  107,108)' 


m 

f.P; 

2.63 

fl.i  SO- 5 


0.0  *0- 6  T. 


O  .  J.L.LI  I 


5!  £5 


5  I  9>: 


organic  impurities,  nc.  no  (CRO-c  121) 


SOfT  AARTICl  E5,  PEn  CENT  (CRD-C  I30): 


PERCENT  LIGHTER  T  KAN  SP.  OP  ECRO-C  I2R'.- 


P£R  CENT  ELAT  ANO  ELONGATES  (CR3-C 


[■XttCrnZO  AV.  T.  ,.OSS,  S  CYC.  «3SO.(S<-?  i  -!*,  *A-+)(CRO-C  Its)  J 


A3RASON  LOSS  (V..  A.';,**),  (CAD-C  tlT): 


UNIT  «T.,  L3/CU  ET  (C3D-C  106): 


(CRD-C  no) 


COAL  AfO  LRVGT E ,  *3.  (CAD-C  :22) 


SPEC  Em:  h£AT  STUA.820EG.  E.  (CRO-C  12a):  1 


REACTIVITY  WITH  NoOH  (CRD-C  l28i;Sc,<-v</- . 


MORTAR- making  prgpeR-'TES  (CRD-C  ns) 

I  TYPE _ CEMENT,  RATIO _ 0-YS, _ % _ DAY: 


LINEAR  THERMAL  (IPANSON  X 


(CRO-C  >2s,l2c>- 


|  NO.  I  CO  ; 


(o)CR3-C  I0-* 


ImCRTar-sar  Expansion  at  ioof,  CCRD-C  I23): 


hue  aggregate 


CCi=SC  AGGR 


maam 


asms 


•To  No-O  EOGtVA  lent 


in  concrete  (CRO-C  <0,  HA): 


COARSE  ago:  STL- 15  0-3 


EiNE  ACO."'**'  *'  •*  *  COARSE  ACC- 


WES  FORM  726  JAN.  ISS1 


I 


!»ndex  no* 


long. 


AGGREGATE  1 

TESTED  by- 

DATA  SHEET  | 

date* 

T  YP£  Of  MAJCRMkl 


■— ^— —Mi— 


S  AM  PL  CO  BY: 


CSTtO  EO« 


PROCESSING  BE  CORE 


EE5B3E!3S 


craoikc  (cao-c  I03)CCW«  «*•  PASSING.) 


iddle  Ordovician 


TEST  RESULTS 


BULK  5P  W,SH  SOW  ORV(CRO-C  107,108): 


ABiowiON,  Pto  -ion-  (c«o-c  io’,io«): 


0«SAM*C  IMPURITIES,  TIC.  MOL  (CRD-C  121): 


SOTT  PARI  KXES,  PER  CtMT  (CRD-C  130): 


PER  CENT  LIGHTER  TMAM  SP.GR.  fCWp-C  «28)= 


PER  CCMT  f|.AT  AMD  ELONGATED  (CAD-C  118,120): 


WEIGHTED  AV.XOOSS.5CTC  M»3Q«(W  £ -I*,  •«-  |)(CR0 -C  115) 


ABRASrM  LOSS  (L  A.),*fc,  (CBD-C  I|T>- 


OMIT  WT.,  I  8/CO  FT  (CAD-C  108) 


COAL  AND  UCMlT£t  n»  (CRD-C  «2?J; 


SPECIFIC  H£AT,  BTU/LB/OCC.  r  (CRD-C  «24): 


INACTIVITY  WITH  NqOH  (C«0-C  *28)  |  Sc,rvsM/L 


MORTM-MAWNC  WOftRTltS  (CRO-C  U9) 

TYP£ _ CEMENT,  RATIO _ DAYS, _ _ DAYS*. 


LINEAR  thermal  EXPANSION  Xio  Voce.  r.  (CRD - C  U?V26)- 


ROCK  Type 

PARALLEL 

ACROSS 

ON 

AVERAGE 

SB 

" 

E 

Bigg 

UORTAQ-BAR  EXPANSION  at  loor.^lt  CCRD-C  I23) 


TINE  aggregate 


s  mo  I  e  mo. 


COARSE  AGGREGATE 


3  mo  i  mo.  {•  uo  i  '?  ua 


LCW-Acft  CEMENT:  •**  N'qjO  EQUIVALENT: 


-ALA  CEMENT  S>  N«,0  EQUIVALENT 


SOUNDNESS  ‘^COMiaCTf  fcftp-C  40/  >14): 

f*NE  ACC.  "*  COARSE  AC-gT 


TINE  ACC.  COARSE  ACGi 


PETROGRAPHIC  data  ;c«o-c  1*7)- 


WES  FORM  726  JAN.  IS5! 


COS PS  C r  SiOlXZZBS 


AGGREGATE 

ftW _ !  DATA  SHEET  |p*Tt= _ fj.,y  \9fr 

5  HzlC'i} _ - _ Lyw'  <*  Natural 


8 : y r  r_J3h n ter.  Illinois..  Sg,  1/4.  See  24.  T  ’/  S, 

Ll L.  i : nd  ^  l  eh  County,  1111  n < » is _ 

"“nou5l" — Saitlh.erc.JLll inols _ Seed  _Co Chest 


BUCK  SP  GR,SAT  SlRF  DRV  (CRD-C  I07,I0*> 


Afl'jORPtON,  PER  CENT  (CRD-C  lOT.lOS): 


organic  impurities,  ric.  no  (c«o-c  iai); 


SOFT  PARTiCLES,  PER  CENT  (CAD-C  130) 


PER  CENT  LIGHTER  TrtW  SP.  GR  (0*0-0  120)’ 


PER  CENT  FLAT  AND  ELONGATED  (CAO'C  110,120): 


WOCmTED  A v.  *fc  LOSS,  5  eve.  $  ■»*,  •«- J)(CBO-C  IIS) 


ABRASION  LOSS  (L  A  (C*D-C  Il7)! 


UNIT  wT.,  LB/CO  FT  CC«0-C  I  OS); 


CLAV  LUMPS,  to  (cad-c  IIS) 


COAL  ANO  UCNlT£,n>  (C»0-C  122): 


PECFiC  HCAT,  BTU/LB/OCC.  *  (CRD-C  i2A): 


REACTIVITY  WITH  Ha  OH  (CRO-C  l2S>-[  Sc,~M/l 


MORTAR  -MAKING  PROPERTIES  (CIID'C  IIS) 
TYPE  _IU  CEMENT,  RATIO _2 _ DATS,  1  ^  A 


LINEAR  Thermal  EXPANSION  XIO  VOCG  f.  (CRD-C  I2S,>2S): 


NO  20C 


-  2 


f.iC»0-Ci0S  (b)CRD-C  04 


MORTAR  -  BAA  EXPANSION  AT  IOOF,«To  (CAD-C  123): 


LOW  -  alp  CEMENT- 


HICH-ALA  CEMENT 


to  UatO  EQUIVALENT 


to  No fO  EQUIVALENT. 


SOUNONCSS  IN  CONCRETE  (CRO-C  40,  114)- 

f.*e  ACC.  CCA^SC  AOCr 

OFE 

*oc 

FINE  ACG  COARSE  ACC: 

ore 

m 

y.ortcr-M.Vcinf,  Properties  (CSD-C  116)* 

Combination  of  S7L-5  5-3(4)  and  STL-19 
'.-.’ashed  (3  percent  NaOH) 

S-l 

3  days 

V>50, 

7 

Unwashed 

3  days 

3480. 

7 

I  riNC  A  GCA  C  GAT  £ 

COA0SC  AGCACGATC 

1  *  MO. 

S  MO. 

•  MO. 

12  MO. 

3  MO 

S  MO. 

•  MO 

1 2  MO. 

Percent  of  washed 


3  days  1 01 ,  7  days  101 


•  'r  ;".a ic  7{^.  -fter  washing  with  3  percent  solution 

sod  I".—.  /-'droxlde  (C:<.>-C  121):  2.* 


• 

/  *7 

•  •  •  * '  i 

r) 

i- 

■  •at -Co  ie r< 
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n’*i*  ” eder -1  r.vncif'catinn  .'.'•"rebate; 
’  tod for  Oit'vri'U!  and  .e.-r.it . 

1^2 


LOfiC.  ^9 


NO  - 


AGGREGATE 


is^iicss— 


Tr*£  or  material 


pAMAi.CO  C ,'fi  <; 
i  usu o  rca-  r 


jpfcoccssiNG  Ot^ooc  tcstihg  Xone 


u  aft  » l-yylw' 


grading  (crd-  c  io3)(Cuu  *r»  passing)- 


3-6'  li-3 


TEST  RESULTS 


B*n.K  sp  w.jxr  surf  dry (crd-c  iot,io#>: 


ADSORPTON,  PER  CEXT  (CRO-C  107,106)- 


ORGANIC  IMPURITIES,  OC.  MO  (CRO-C  121): 


SOFT  PARTICLES,  PER  CENT  CCRO-C  130): 


PER  CENT  LIGHTER  THAN  SP  G«-  (CRO-C  12  ») 


PER  CENT  FLAT  AT®  ELONGATEO  (CRO-C  II»,I20) 


WEIGHTED  AW.  ■%.  LOSS,  S  CYC.  MjSCLC1^  i  *A-j) (CRO-C  IIS) 


A6RASOM  LOSS  (L.  A),«fc,{CR0-C  H7)| 


OMIT  WT.,  LBACU  FT  {CRO-C  106): 


CL  AT  LUMPS,  (CRO-C  US) 


coal  «®  LIGNITE,  «*,  (CRO-C  122): 


specific  MEAT,  8VU/LB/-DEG.  F .  (CRO-C  124): 


REACTIVITY  WITH  NaOH  (CRO-C  128)  jSx,AnM./L 

|R*,iwM/L- 


MORTAR -MAKING  PROPERTIES  (CRO-C  HR) 
TYPE _ CEMENT.  RATIO_ _ _ DATS. 


LINEAR  thermal  expansion  *10  vote  f.  (CRO-C  *23,126)" 


ROC*  TYPE 


j;.i  CRO-C  103  (W  CRO-C  *04 


wcrtar-bar  Expansion  at  loof.  T,  (CRO-C  >23) 


FINE  AGGREGATE 


COARSE  AGGRECATE 


s  mo  ;  6  MO. 


*Jo  No ,0  EQUIVALENT: 


h  C*“ —Ala. CEMENT:  No  No ,0  EQUIVALENT 


DLNOKESS  :n  CONCRETE  (CRO-C  40,  114): 


F-nE  AGG.  COARSE  AGC.- 


nE  ACC  COARSE  AGO* 


PETROGRAPHIC  OATa  (CRO-C  127): 

Const ituonts 


ro  iespar 
Miscellaneous* 


MO.  >2  MO.  >  MO 


»fEx>-  I 


Off** 


MW -CO  j  MO-CW 


Percent  Composition 


*  includes  micas,  carbonates,  hornblende,  garnet,  and  various  other 
■ocks  and  minerals.  1  ft  Q 
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